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EDITORIAL 


The  map  opposite  shows  the  present  arrangement  of  bird  recording  areas  in  Wales, 
which  are  used  in  Welsh  Birds.  Following  the  creation  of  Unitary  Authorities  as  the  basis  of 
local  Government,  the  Welsh  Ornithological  society  decided  to  switch  to  the  Watsonian 
Vice-county  system  (see  the  Ray  Society,  publication  No.  146)  as  the  basis  of  bird  recording 
in  Wales.  These  are  virtually  synonymous  with  the  pre-1974  administrative  Counties  used 
by  the  Society  until  1996.  Using  the  Watsonian  vice-county  system  therefore  retains 
historical  continuity  in  recording.  This  would  have  been  lost  in  any  attempt  to  follow  the 
Unitary  Authorities,  the  only  one  of  which  involves  no  changes  from  the  country  system 
created  in  1974,  let  alone  its  historic  predecessor,  being  Powys,  which  comprises  the  vice¬ 
counties  of  Breconshire,  Radnorshire  and  Montgomeryshire.  Note,  however,  that  the  name 
of  Gwent  has  been  retained  for  the  vice-county  of  Monmouth  to  prevent  confusion  with  the 
new  Unitary  Authority  of  Monmouth,  which  covers  only  part  of  the  vice-county.  Full  details 
of  recording  areas  and  arrangements  in  Wales  are  published  annually  in  the  Welsh  Bird 
Report. 
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THE  IMPACT  OF  CHANGES  IN  FARMING  AND  OTHER  LAND  USES  ON  BIRD 

POPULATIONS  IN  WALES 

M.  SHRUBB ,  Hillcrest,  Llanwrtyd  Wells,  Powys  LD5  4TL 
I.  T.  WILLIAMS,  RSPB,  Bryn  Aderyn,  The  Bank,  Newtown,  Powys  SY16  2AB 
R.  R.  LOVEGROVE,  RSPB,  Bryn  Aderyn,  The  Bank,  Newtown,  Powys  SYI6  2AB 

SUMMARY 

Agricultural  changes  in  Wales  have  caused  widespread  losses  of  habitat 
diversity.  The  most  important  changes  have  been  the  loss  of  mixed  arable 
farming  with  tillage/cereals,  the  loss  of  rough  grazings  and  moorland,  the 
reseeding  and  drainage  of  extensive  areas  of  old  pasture  and  damp 
grassland  and  increased  stocking  rates  and  densities,  particularly  of  sheep. 
In  the  uplands  farmland  birds  have  also  been  affected  by  extensive 
afforestation,  the  loss  of  traditional  shepherding  techniques  and,  with  the 
decline  of  estates,  the  decline  of  'keepered  management.  The  latter  may 
have  initiated  increases  in  corvid  and  fox  populations,  some  of  which  are 
now  supported  at  high  levels  by  the  volume  of  sheep  carrion  available. 
The  combination  of  habitat  degradation  and  high  populations  of  nest 
predators  is  now  contributing  to  seriously  reduced  breeding  productivity 
of  ground-nesting  birds.  General  analyses  of  distribution  as  shown  in  the 
two  Breeding  Atlases  confirm  that  ground-nesting  birds  and  those 
breeding  mainly  in  grassland  habitats  have  declined  most  in  Wales;  these 
are  the  species  most  affected  by  agriculture.  The  impact  of  farming 
change  on  a  representative  suite  of  species  is  discussed  in  detail. 

INTRODUCTION 

Changes  in  farming  during  the  second  half  of  this  century  have  been  almost  universally 
detrimental  to  birds,  which  cannot  prosper  in  intensive  agriculture  where  biodiversity  is 
lacking.  Intensive  monocultures  are  at  the  extreme  end  of  damage  to  wildlife  communities. 
Thus  the  populations  of  many  birds  that  rely  on  farmland  are  falling  rapidly  in  much  of 
Britain  and  Europe;  some  have  halved  in  only  20  years  (Tucker  et  al  1994). 

That  agriculture  is  most  intensive  and  agricultural  change  and  its  impact  on  birds  most 
marked  in  the  arable  lowlands  of  southern  and  eastern  England  are  widely  held  fallacies. 
Farming  in  Wales,  with  its  very  high  stocking  densities,  is  equally  intensive  but  change  has 
been  less  obtrusive  because  Wales  remains  a  pastoral  country.  Sheep  farming  is  the  primary 
enterprise,  with  intensive  dairying  in  lowland  Carmarthenshire,  Pembrokeshire,  Ceredigion, 
Denbighshire  and  Flint.  Stocking  densities  have  nearly  doubled  since  the  1960s  to  levels 
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unsustainable  without  ecological  changes  to  grassland  habitats  through  drainage,  reseeding, 
overgrazing  and  heavy  fertiliser  usage.  All  these  are  now  demonstrable  throughout  Wales, 
where  intensively  stocked  grass  monocultures  are  now  poorer  for  birds  than  the  arable 
farmlands  of  eastern  England,  as  an  examination  of  Gibbons  et  al  (1993)  confirms.  Numbers 
of  farmland  birds  such  as  Lapwing  and  Yellowhammer*  are  much  greater  and  declines  in 
distribution  proportionately  far  less  in  East  Anglia  than  in  Wales. 

Farmland  birds  have  also  been  affected  by  other  changes  in  land  management.  In 
Wales  c.25%  of  the  uplands  have  been  afforested  (Lovegrove  et  al  1994),  much  of  it 
sheepwalk,  other  rough  grassland  or  heather  moorland  upon  which  depend  specialised  birds 
such  as  Red  Grouse  and  Golden  Plover.  Changes  in  land-ownership  have  also  led  to  changes 
in  the  priorities  accorded  to  different  aspects  of  land  management. 

This  paper  analyses  the  changes  in  farm  habitats  and  management  in  Wales  and 
examines  their  impact  on  birds  both  generally  and  through  the  examples  of  typical  farmland 
birds  which  exploit  the  whole  spectrum  of  farmland  habitats  in  Wales. 

METHODS  AND  SOURCES  OF  DATA 

Farmland  is  taken  as  all  land  that  is  used  for  agriculture.  Changes  in  the  extent  of  farmland  uses 
and  the  number  of  animals  were  calculated  from  the  returns  of  the  June  Census  of  Agriculture  and 
distribution  maps  present  this  data  by  pre-1974  administrative  counties.  Where  statistics  have  been 
mapped  by  decades,  the  average  was  taken  of  the  third  and  eighth  year  (1932  and  1937  for  the  1930s 
etc).  Details  of  grassland  management  were  drawn  from  statistics  in  the  Surveys  of  Fertiliser  Practice 
and,  for  drainage,  from  Green  (1973)  and  Trafford  (1973).  For  livestock  management,  stocking 
densities  were  defined  as  the  numbers  of  grazing  animals  per  ha,  stocking  rates  as  livestock  units 
(defined  in  Coppock  1976)  per  ha  to  allow  for  the  size  difference  between  horses,  cattle  and  sheep. 

The  definitions  of  agricultural  land  adopted  were  as  follows:  ‘Rough  grazing’  includes  open  hill 
grazings,  moorland  used  for  grazing,  grazing  marshes  and  commons.  ‘Permanent  grass’  embraces  old 
pastures  and  traditional  hay  meadows  as  well  as  reseeded  pastures.  Much  permanent  grass  recorded  in 
Wales  either  side  of  1939-45  was  old  damp  pasture  which  has  since  been  reseeded;  this  did  not  change 
the  category  under  which  it  was  recorded  but  means  that  by  no  means  all  poor  grazing  has  been  entered 
under  ‘rough  grazing’.  ‘Ley’  is  defined  as  grass  that  is  ploughed  in  rotation  and  is  part  of  the  arable 
area.  Permanent  grass  and  ley  together  form  improved  grassland.  ‘Tillage’  forms  the  remainder  of  the 
arable  area  and  is  defined  as  land  that  is  cultivated  annually.  Taken  together  permanent  grass,  ley  and 
tillage  comprise  the  category  ‘crops  and  grass’  in  the  agricultural  statistics,  which  we  call  ‘improved 
farmland’. 

Farmland  birds  are  defined  as  i)  the  ground-nesting  species  of  fields,  moorland  and  marshes,  ii) 
species  which  find  the  bulk  of  their  food  in  fields,  iii)  the  common  raptors  of  open  country  and  iv)  those 
common  hedgerow  birds  which  are  included  in  the  farmland  index  of  the  Common  Birds  Census  (CBC: 
BTO  News  193).  Species  of  which  fewer  than  100  pairs  breed  in  Wales  are  excluded,  except  Corncrake, 
Turtle  Dove  and  Com  Bunting.  This  definition  gives  78  species  as  farmland  birds  in  Wales  (Table  3). 

For  general  changes  in  farmland  bird  populations  we  compared  the  distributions  recorded  in 
Sharrock  (1976)  with  those  recorded  by  Gibbons  et  al  (1993).  Distribution  in  these  Atlases  was 
recorded  as  presence/absence  per  10-Km  square.  Inevitably  some  apparent  changes  in  bird  distribution 
actually  reflect  variations  in  observer  effort.  In  this  paper,  therefore,  only  changes  amounting  to  10%  or 
more  of  the  number  of  squares  occupied  in  1968-72  are  accepted  as  significant.  Declines  of  this  scale 
are  almost  certainly  accompanied  by  declines  in  population.  For  more  detailed  examination  of  change 
we  have  concentrated  on  a  representative  list  of  10  species  which,  between  them,  cover  the  whole 
spectrum  of  Welsh  farm  habitats.  We  used  published  records  and  detailed  studies  of  these  species  where 
available  but,  above  all,  have  relied  on  interviewing  many  ornithologists  and  farmers  with  experience  of 
Welsh  birds,  taking  from  them  records  of  local  populations  and  changes.  Many  of  these  data  are 
previously  unpublished. 


*  Scientific  names  of  species  mentioned  in  the  text  are  given  in  the  Appendix  (p.  ). 
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RESULTS 


Changes  in  land-use  in  Wales 

Table  1  shows  the  changes  in  the  main  land  uses  in  Wales  since  1945.  Figures  for  the 
agricultural  area  are  limited  to  productive  land  as  separate  statistics  for  ‘other  land’  within 
the  farmland  area  (hedges,  tracks,  farm  woodlands,  farmsteads  etc)  were  not  collected  until 
1975.  In  1992  the  area  of  ‘other  land’  in  Welsh  farmland  was  recorded  as  53,600  ha. 

Table  1.  Changes  in  land  use  in  Wales  at  intervals  since  1945,  in  OOOha 

Agricultural  land  (productive  area ) 


Rough  grazing 

Permanent 

Forest/ 

Other 

Year 

Total 

(inc.  Common*) 

grass 

Ley 

Tillage 

woodland* 

land-uses 

1945 

1792 

762 

544 

175 

312 

140 

145 

1955 

1764 

714 

684 

194 

111 

168 

145 

1965 

1723 

657 

720 

213 

132 

197 

157 

1975 

1645 

602 

113** 

159** 

111 

228 

204 

1985 

1648 

529 

854 

174 

91 

251 

223 

1992 

1617 

503 

1114 

154 

73 

NOTES:  *  The  area  of  grazing  common  has  remained  at  c.  180,000  ha. 

**  Definitions  changed  to  grass  5  years  old  and  more  (permanent  grass)  and  grass  under  5 
years  old  (ley). 

+  Figures  from  Forestry  Commission  statistics. 

A  major  change  in  land-use  in  Wales  has  been  the  expansion  of  forestry.  The  area  has 
nearly  doubled  since  1945,  which  has  caused  a  much  greater  loss  of  moorland  and  upland 
rough  grazing  than  agricultural  improvement.  There  have  also  been  major  changes  in  the 
forms  of  land  ownership.  In  the  late  19th  century  90%  of  all  Welsh  farm  holdings  were 
rented,  mainly  from  private  estates.  Throughout  the  20th  century  this  percentage  has  fallen 
steadily  and  by  1992  71%  of  all  holdings  were  owner-occupied.  In  the  uplands  this  has 
resulted  in  major  changes  in  land-use,  mainly  from  grouse  management  to  sheep. 

About  80%  of  land  in  Wales  remained  in  agricultural  use  during  the  period,  but  there 
have  been  significant  changes  in  the  areas  devoted  to  different  categories  of  use,  which  are 
discussed  in  detail  below. 

Changes  in  agricultural  land-use 

The  most  important  changes  in  agricultural  land-use  have  been  the  decline  of  tillage 
and  of  rough  grazings.  In  Wales  the  area  of  tillage  peaked  in  the  mid  19th  century,  declined 
steadily  until  the  1930s,  recovered  rapidly  during  1939-45  with  the  war-time  ploughing 
campaign  and  then  declined  again  after  1945.  Nevertheless  tillage,  mainly  spring  cereals, 
roots  and  other  fodder  crops,  remained  a  significant  component  of  improved  farmland 
throughout  the  period  from  the  1930s  to  the  1970s  (Figure  1).  The  widespread  distribution 
of  such  crops  was  as  important  to  birds  as  the  percentage  of  land  they  occupied  and  their 
loss  is  a  strikingly  modem  phenomenon. 

Figure  2  summaries  the  changes  in  the  extent  and  distribution  of  rough  grazing  since 
the  1930s.  Since  1945  the  recorded  area  has  fallen  by  256,000  ha,  largely  through 
afforestation  in  the  uplands.  Only  11%  (c. 85, 000  ha)  appears  to  have  been  agriculturally 
improved  (but  note  the  caveat  about  the  recording  of  rough  grazing  in  Methods). 

Hill  grazings  in  Wales  include  ‘ffridd’,  the  steep  hillsides  characteristically  clothed  in 
bracken  and  studded  with  hawthorn  and  gorse,  which  form  an  important  habitat  for 
passerine  birds.  Although  extensively  afforested  ffridd  has,  until  recently,  been  less  liable  to 
reseeding  than  some  of  the  lower  hill  tops.  However  it  is  also  vulnerable  to  burning  in  early 
spring,  which  has  greatly  restricted  the  area  of  gorse  in  Wales,  formerly  valued  and 
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FIGURE  1:  Tillage  as  a  percentage  of  improved 
farmland  in  Wales  by  pre-1974  county  at  intervals  since 
1930. 
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FIGURE  2:  Rough  grazing  (including  commons)  as  a  percentage  of  total 
agricultural  land  in  Wales  by  pre-1974  county  at  intervals  since  1930. 
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encouraged  as  a  fodder  crop.  The  regeneration  of  such  scrub  is  increasingly  limited  by  rising 
stocking  densities  of  sheep  (Penford  &  Francis  1990). 

Grazing  common 

Commons  now  comprise  c.36%  of  the  rough  grazing  in  Wales  and  the  total  area  has 
remained  relatively  stable  for  a  long  time.  Thus  commons  increase  in  importance  to 
conservation,  particularly  for  upland  birds,  as  freehold  rough  grazing  declines.  About  a  third 
of  the  area  of  common  is  designated  SSSI  and  large  areas  lie  within  the  National  Parks  and 
Environmentally  Sensitive  Areas  (ESA)  and  Tir  Cymen.  In  the  uplands  commons  are  a  vital 
part  of  a  farming  economy  otherwise  based  on  rather  small  farm  sizes  but  they  have  been 
protected  from  agricultural  improvement  because  of  legal  restrictions  on  fencing  and  the 
necessity,  seldom  achievable,  for  all  commoners  to  agree  to  changes  (Penford  &  Francis 
1990). 

in  a  detailed  account  of  Welsh  commons,  Francis  et  al  (1994)  noted  that  many  upland 
commons  are  severely  overgrazed  but  many  small  lowland  commons  are  no  longer  grazed 
at  all.  Both  patterns  cause  marked  habitat  changes,  on  upland  commons  a  progression  from 
heath  to  species-poor  acid  grassland  and  on  lowland  commons  invasion  by  scrub.  These 
authors  noted  that  overgrazing  resulted  from  the  general  increase  in  stocking  rates,  the 
existence  of  large  numbers  of  rights  holders  on  many  commons  and,  in  some  cases,  the 
registration  of  excessive  rights  under  the  1965  Common  Land  Act.  Excessive  grazing  not 
only  reduces  the  conservation  interest  of  commons  but  probably  also  their  value  to  farmers. 

Hill  flock  management 

Traditional  shepherding  on  hill  sheep-walks  controlled  grazing  animals  to  utilise  all  the 
grazing  fairly  evenly  but  has  largely  vanished  with  the  decline  of  hired  labour  on  farms. 
Sheep  now  graze  at  will  and  tend  to  concentrate  on  some  areas  and  ignore  others,  leading  to 
either  over  or  undergrazing.  Heather  was  also  valued  for  winter  grazing  in  the  past  and 
managed  to  that  end,  mainly  by  controlling  grazing  intensity  (Bibby  1988).  With  the 
increasing  modem  practices  of  sending  sheep  to  winter  off  the  hill,  or  of  feeding  them  on 
the  hill  (which  was  not  done  in  the  past),  the  significance  of  heather  within  shepherding 
systems  has  declined  or  vanished.  Such  management  changes  have  contributed  significantly 
to  the  decline  of  heather  moorland  in  Wales.  Putting  supplementary  feed  out  for  sheep  on 
the  hill  also  encourages  them  to  spend  long  periods  near  feeding  sites,  many  of  which  are 
not  rotated  during  the  feeding  season,  posing  further  problems  of  trampling  and  overgrazing. 

Changes  in  stocking  densities  and  rates 

Both  stocking  densities  and  stocking  rates  have  risen  sharply  in  Wales,  particularly 
since  the  1960s  (Figure  3).  Between  1945  and  1992  cattle  numbers  rose  from  945,961  head 
to  1,334,350  and  sheep  from  3,980,024  to  11,123,809.  The  latter  figure  represents  25%  of 
the  UK  sheep  flock,  which  is  kept  on  9%  of  UK  farmland.  Stocking  densities  have  risen 
much  faster  than  stocking  rates  since  the  early  1970s,  reflecting  the  increasing  importance  of 
sheep.  Figure  4  shows  that  some  of  the  densest  stocking  and  sharpest  increases  have  been  in 
the  mainly  upland  counties.  Note  that  these  figures,  taken  from  the  June  Census,  only 
measure  stock  numbers  at  one  point  in  the  stock  farming  cycle,  over  which  numbers  vary. 
Nevertheless  they  give  an  accurate  picture  of  the  scale  and  pattern  of  change. 

The  most  significant  change  in  Figure  4  has  been  the  great  expansion  of  sheep.  Since 
the  1960s  numbers  have  increased  by  more  than  35%  in  all  counties  except  Meirionnydd 
and  Flint  and  by  95%  in  Anglesey,  86%  in  Carmarthenshire,  81%  in  Ceredigion,  77%  in 
Denbighshire  and  67%  in  Montgomeryshire.  The  greatest  emphasis  today  is  also  on  the 
production  of  fat  lamb  for  meat  rather  than  store  lambs  for  fattening  in  the  lowlands,  which 
has  been  an  important  factor  in  the  intensification  of  grassland  management  in  Wales. 
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FIGURE  3:  Animals  (horses,  cattle  &  sheep)  per  100  hectares  of  forage  in  Wales  at 
intervals  since  1930  (a— a)  and  livestock  units  per  forage  hectare  (+...+)  at  the  same  periods. 
Forage  includes  all  grass  +  fodder  crops.  Livestock  units  are  calculated  by  the  formula  of 
Coppock  (1976).  Horses  were  not  recorded  after  1958. 


FIGURE  4:  Animals  (horses,  cattle  &  sheep)  per  100  ha  of  agricultural  land  in  Wales  by 
pre-1974  county  at  intervals  since  1930. 
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By  contrast  the  dairy  herd  declined  by  15%  between  1967  and  the  early  1990s,  as 
dairying  concentrated  in  the  lowland  areas  best  suited  for  it  and  into  larger  units.  For 
example  the  number  of  herds  of  fewer  than  20  cows  declined  by  75%  from  1977.  This  partly 
reflected  the  impact  of  quotas  on  dairying  but  the  loss  of  small  herds  may  also  have 
reflected  the  switch  from  churn  collection  to  the  bulk  handling  of  milk,  which  small 
businesses  may  not  have  been  able  to  fund.  This  increased  concentration  has  resulted  in 
much  more  intensive  grassland  management  in  dairying  areas.  The  loss  of  small  herds 
perhaps  mainly  affected  enterprises  in  more  marginal  areas  around  the  upland  fringes.  Here 
dairying  appears  to  have  been  replaced  by  beef  cows,  numbers  of  which  have  increased  by 
44%  since  1967.  Beef  herd  size  has  also  increased,  by  20%  since  1977  for  example.  In  the 
second  half  of  the  1990s  it  must  be  expected  that  overall  cattle  numbers  will  fall  further  as  a 
result  of  the  emergence  of  BSE.  Inevitably  these  will  be  replaced  with  sheep,  resulting  in 
further  rises  in  the  numbers  of  animals  stocked  per  hectare  and  a  significant  reduction  of  any 
element  of  mixed  farming  practice  in  many  areas. 

Stocking  densities  have  also  increased  in  rough  grazings.  For  example  sheep  numbers 
in  6  hill  parishes  in  central  Wales  rose  by  an  average  of  50%  between  1970  and  1991,  after  a 
long  period  of  comparative  stability  since  at  least  1940  (Fuller  1996).  Figures  from  several 
important  hill  areas  indicate  that  stocking  densities  of  2.5  ewes/ha  are  quite  widely  practised 
on  hill  grazings. 

Grassland  management 

The  massive  increase  in  stocking  rates  and  densities  illustrated  in  Figure  3  rests  on 
important  changes  in  grassland  management.  These  involve  field  drainage,  reseeding,  forage 
harvesting  and  fertiliser  use. 

We  base  estimates  of  the  area  of  land  drained  upon  the  area  affected  by  grant-supported 
schemes.  Although  the  information  is  incomplete,  figures  given  by  Green  (1973)  and  Welsh 
Agricultural  Statistics  (1993)  indicate  that  c.  100,000  ha  have  been  affected  by  drainage 
since  1940,  with  a  peak  of  activity  in  the  1970s.  Trafford  (1973)  showed  that  47%  of 
drainage  schemes  in  Wales  during  1940-72  were  carried  out  on  land  classified  as  permanent 
pasture  and  39%  in  rough  grazing,  with  14%  unknown.  Less  th&n  1%  of  these  schemes 
resulted  in  conversion  from  grass  to  arable  but  40%  resulted  in  changes  in  grassland 
management,  usually  from  stock  rearing  to  dairying;  all  resulted  in  increased  stocking  rates. 

The  area  of  grass  reseeded  annually  in  Wales  has  averaged  c. 40, 000  ha  for  the  past  3-4 
decades,  4-5%  of  the  total  area  of  improved  grass.  Until  1974  c.30%  of  this  new  grass  was 
laid  down  as  long-term  leys,  which  may  indicate  the  rate  of  reseeding  of  old  pasture.  The 
Survey  of  Fertiliser  Practice  (1985)  supports  this,  showing  that  only  13%  of  grass  fields  in 
England  and  Wales  were  then  recorded  as  not  having  been  ploughed  and  reseeded. 

Forage  includes  both  hay  and  silage.  The  first  major  change  in  its  management  in 
Wales  was  the  mechanisation  of  mowing  from  around  1890-1900  and  particularly  after  the 
1914-1918  War.  This  compressed  mowing  into  a  shorter  period  and  the  actual  patterns  and 
speed  of  mowing  in  individual  fields  also  changed.  Both  factors  had  crucial  implications  for 
ground-nesting  birds.  Today  greater  fertiliser  use  accelerates  growth,  enabling  grass  to  be 
mown  in  beef  and  sheep  farming  areas  in  most  years  from  mid-late  June/early  July, 
increasingly  for  silage,  an  advance  of  c.2-3  weeks  in  the  timing  of  the  main  harvest.  In  mild 
areas,  such  as  the  Llyn,  3  cuts  may  be  taken,  the  first  being  as  early  as  mid  May. 

In  lowland  dairying  areas  changes  are  even  more  marked.  Dairy  enterprises  need  more 
winter  keep  than  beef  and  sheep  farms  and  the  concentration  of  dairying  into  fewer  larger 
enterprises  enhances  this.  Forage  is  now  almost  wholly  taken  as  silage,  cutting  starts  in  early 
May,  growth  is  promoted  by  heavy  dressings  of  nitrogen  and  repeated  cuts  are  taken.  The 
switch  to  silage  has  affected  very  large  areas  of  improved  grass  in  Wales,  rising  from  no 
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more  than  3%  of  the  total  area  in  1966  to  23%  by  1992.  However  in  the  uplands  silage  is 
mainly  baled  and  its  management  differs  less  in  some  areas  from  the  hay  it  has  recently 
replaced. 

Fertiliser  use  has  increased  sharply  in  Welsh  grassland  and  the  amount  of  nitrogen 
applied  may  be  the  most  significant  ecological  aspect  of  this,  as  there  appears  to  be  a  strong 
link  between  high  levels  of  nitrogen  use  and  declining  populations  of  large  invertebrates  in 
grassland;  these  have  been  shown  to  be  progressively  reduced  as  annual  applications  exceed 
50  Kg/ha  (Bientema  et  al  1991).  Nitrogen  applications  rise  sharply  once  overall  stocking 
rates  on  improved  grass  exceed  2  livestock  units  (equivalent  to  2  dairy  cows  or  2.5  beef 
cows  or  c.20  sheep)  per  hectare  (Hills  1974),  an  average  level  reached  in  Wales  about  1975. 

The  pattern  of  nitrogen  applications  in  Wales  is  shown  in  Figure  5.  Overall  usage  is 
56%  higher  in  lowland  dairying  areas,  where  94%  of  all  improved  grass  is  dressed,  rates 
ranging  from  72  Kg/ha  in  hayfields  up  to  220  in  silage  grass.  In  beef  and  sheep  farming 
areas  only  68%  of  improved  grass  is  dressed,  overall  rates  ranging  from  50  Kg/ha  on 
extensively  grazed  grass  up  to  150  on  silage  grass  (data  from  Survey  of  Fertiliser  Practice 
1985).  Where  used,  the  actual  levels  of  application  now  appear  to  be  high  enough  to  affect 
invertebrates.  This  has  not  been  specifically  examined  in  Wales  however. 


FIGURE  5:  Overall  rates  of  application  of  nitrogen  to  improved  grass  in  Wales  in  KG/ha 
(■— ■)  and  the  percentage  of  the  areas  dressed  at  the  same  scale  (+...+). 

Changes  in  bird  populations:  General  background 

Table  2  summarises  distribution  changes  in  common  Welsh  land  birds  shown  by 
comparing  Sharrock  (1976)  and  Gibbons  et  al  (1993),  by  habitat.  The  habitat  classification 
used  is  that  of  Gibbons  et  al  (1993;  Table  13,  p.  479).  This  analysis  confirms  that  declining 
distributions  have  been  particularly  concentrated  in  farmland  and  upland  habitats,  where 
45%  of  species  have  declined  and  61%  of  all  declining  species  breed.  Where  detailed 
surveys  have  been  done,  these  declines  in  distribution  have  been  accompanied  by  losses  of 
population. 
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Table  2.  Changes  in  the  distribution  by  occupied  10-Km  square  of  common  Welsh 
land  birds  between  1968-72  and  1988-91,  by  habitat.  For  the  definition  of 
significant  changes,  see  Methods. 


Number  of  species  showing 


Habitat 

Significant  decline 
in  distribution 

No  change 

Significant  increase 
in  distribution 

Farmland 

12 

11 

1 

Upland 

8 

8 

4 

Woodland 

5 

28 

5 

Lowland  wetland 

3 

4 

6 

Coastal 

1 

1 

1 

Urban 

0 

3 

1 

Other 

4 

7 

0 

Total 

33 

62 

18 

For  Welsh  farmland  Gibbons  et  cil's  (1993)  habitat  classification  is  unsatisfactory.  For 
example,  we  include  their  upland  category  as  farmland.  So  Table  3  shows  the  changes  that 
have  occurred  in  distribution  among  the  species  we  classified  as  farmland  birds  by  Welsh 
farmland  habitat  types.  Contingency  table  analysis  showed  that  the  proportion  of  species 
that  had  declined  in  grassland  habitats  (meadows,  marshes,  wetlands,  hill  grazings  and 
moorland)  was  above  expectation  (Chi2  =  22.08,  df  3,  P<0.01).  In  mixed  farmland  a  third  of 
species  had  declined  but  only  2  did  so  in  gardens,  hedges  or  farm  woodlands.  Of  the  26 
species  showing  significant  declines,  62%  were  ground-nesting,  a  higher  proportion  than  for 
other  species  (Chi2  =  18.27,  df  1,  PcO.Ol).  Finally,  of  the  6  species  shown  as  increasing,  3 
strictly  are  feral  and  perhaps  supported  by  continued  releases. 

In  the  following  accounts,  changes  in  abundance  and  their  causes  are  examined  in 
detail  for  selected  species  occupying  between  them  the  whole  spectrum  of  Welsh  farmland 
habitats. 

Species  accounts:  Kestrel 

In  Wales  this  widespread  but  scarce  farmland  raptor  depends  very  largely  on  voles, 
particularly  Short-tailed  Voles  ( Microtus  agrestis),  for  which  they  require  extensive  areas  of 
rough  grassland,  ‘rhos  pastures’  and  similar  habitats.  Kestrel  populations  in  Welsh  hill  areas 
surveyed  during  1978-93  showed  very  uniform  densities,  averaging  4-5  pairs/1  OOKm2  (Dare 
1986,  Shrubb  1993  and  unpublished,  Davies  1978,  P.  C.  Hack  pers  comm).  Although  forest 
plantings  in  hill  areas  attracted  increased  numbers,  such  increases  were  temporary,  the 
Kestrels  leaving  as  forests  grew;  restocked  plantations  are  little  used.  Thus  afforestation 
represents  long-term  habitat  loss.  Densities  in  the  Welsh  hills  are  up  to  6  times  lower  than  in 
many  similar  areas  in  England  and  Scotland  (see  Shrubb  1993).  This  probably  reflects  the 
greater  densities  of  sheep  in  Wales,  where  many  areas  are  closely  grazed  and  unsuitable  for 
voles,  and  the  lack  of  moorland  uses  such  as  grouse  management,  which  creates  good  vole 
habitat. 

In  lowland  farmland  in  Wales  Kestrels  have  recently  declined  markedly  in  some  areas. 
In  Pembrokeshire  numbers  have  fallen  by  at  least  50%  since  the  1960s  (Donovan  &  Rees 
1994)  as  farming  changed  from  mixed  arable  rotations  to  intensive  dairying.  Other 
decreases  were  reported  to  us  from  the  Vale  of  Clwyd,  Carmarthenshire  and  south 
Ceredigion,  all  dairying  areas.  Numbers  are  also  very  low  elsewhere  in  lowland  farmland. 
Thus  6  of  our  correspondents  who  know  both  counties  well,  could  only  report  a  total  of  19 
breeding  sites  from  such  areas  in  Breconshire  and  Radnorshire.  It  seems  very  probable  that 
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Table  3.  Changes  in  the  breeding  distribution  of  Welsh  farmland  birds  between 
1968-72  and  1988-91  by  Welsh  farmland  habitats. 


Woods,  hedges 
and  trees 


Mixed  farmland  Hill  grazings  Meadows,  marshes 

with  cereals  and  moorland  and  wetlands 


Lesser  Wthroat* 
Sparrowhawk 

Pheasant 

Tawny  Owl 

Species 

Swallow 

showing 

Wren 

significant 

Dunnock 

increases  in 

Robin 

distribution * 

Blackbird 

or  no  change 

Song  Thrush 

Mistle  Thrush 

R1  Partridge* 

Whitethroat 

Collared  Dove* 

Garden  Warbler 

Buzzard 

Blackcap 

Wood  Pigeon 

Chiffchaff 

Cuckoo 

Willow  Warbler 

Little  Owl 

Goldcrest 

Pied  Wagtail 

Spted  Flcatcher 

Magpie 

L-tled  Tit 

Jackdaw 

Coal  Tit 

Rook 

Blue  Tit 

Carrion  Crow 

Great  Tit 

Starling 

Skylark 

Greylag  Goose* 

Treecreeper 

House  Sparrow 

Meadow  Pipit 

Canada  Goose* 

Jay 

Greenfinch 

Wheatear 

Reed  Warbler* 

Chaffinch 

Goldfinch 

Whinchat 

Mute  Swan 

Bullfinch 

Linnet 

Raven 

Mallard 

Green  Wdpecker  (18) 

Grey  Partridge  (50) 

Kestrel  (10) 

Teal  (46) 

Gt  Spot  Wdpker  (12) 

Stock  Dove  (14) 

Red  Grouse  (36) 

Corncrake  (98) 

Species 

Turtle  Dove  (82) 

Black  Grouse  (38) 

Moorhen  (14) 

showing 

Tree  Sparrow  (32) 

Glden  Plover  (14) 

Lapwing  (14) 

significant 

Yellowhammer  (14) 

Bam  Owl  (30) 

Snipe  (36) 

declines  in 

Com  Bunting  (98) 

Ring  Ouzel  (38) 

Curlew  (14) 

distribution 

Redshank  (14) 

(%  decline ) 

Bl-headed  Gull  i 

Yellow  Wagtail  (38) 
Ghopper  Wber  (36) 
Sedge  Warbler  (12) 
Reed  Bunting  (12) 
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such  low  numbers  today  reflect  historic  declines.  Only  in  coastal  areas  do  lowland  Kestrels 
still  occur  in  reasonable  numbers  where  they  can  utilise  dunes,  marshes  and  cliff-top 
habitats,  which  retain  rough  grassland.  The  universal  reason  given  for  such  low  numbers 
was  the  loss  of  old  vole-rich  grassland  to  drainage,  reseeding  and  increased  stocking  rates. 
The  virtual  disappearance  of  tillage  crops  from  most  areas  has  contributed  by  seriously 
reducing  the  availability  of  prey  alternatives  to  voles  and  may  be  particularly  important  in 
areas  such  as  Pembrokeshire. 

Red  Grouse  and  Grey  Partridge 

Wholly  dependent  upon  heather  moorland,  the  Red  Grouse  was  once  abundant 
throughout  the  Welsh  uplands,  although  moorland  management  for  grouse  shooting 
undoubtedly  increased  numbers  artificially.  The  heyday  of  grouse  shooting  in  Wales  was 
between  1850  and  1939,  when  there  were  some  40  productive  grouse  moors;  today  fewer 
than  6  are  shot  even  once  annually  and  the  species  is  in  severe  long-term  decline. 

For  this  study  the  information  from  our  correspondents  showed  that,  over  the  bulk  of 
the  Red  Grouse’s  former  range,  only  scattered  remnant  populations  persist  —  often  no  more 
than  odd  birds  or  pairs  occur  irregularly  in  southern  counties.  Table  4  gives  examples  of  the 
numbers  shot  on  2  ’keepered  moors  at  intervals  since  1900,  to  show  the  scale  of  decline. 
The  record  annual  bag  for  Wales,  of  7142  birds,  was  made  on  Ruabon  Moor  (1215  ha)  in 
1912.  This  compares  to  2  recent  surveys  of  the  total  Welsh  population,  of  4800  birds  in  the 
winter  of  1990/91  (Williams  et  al  1991)  and  a  maximum  of  5000  in  1994  (Walker  & 
Kenmuir  1994). 

Table  4.  Average  annual  bags  of  Red  Grouse  on  2  Welsh  moors  at  intervals  since 
1900. 


Ruabon  Moor 

Bodidris  Moor 

1910-14 

5378 

1905-13 

2111 

1985-89 

177 

1958-69 

207 

1993 

17 

1994 

11 

Although  important  areas  for  grouse  have  been  lost  to  afforestation,  their  disappearance 
from  many  more  areas  has  been  caused  by  the  decline  of  the  sporting  interest  and  ’keepered 
management  as  Welsh  estates  were  broken  up  and  sold.  The  main  interest  in  hill  areas  has 
switched  purely  to  sheep  farming  and  modem  changes  in  the  management  and  stocking  of 
hill  farms  do  not  encourage  the  retention  of  heather  moor.  Lacking  a  competing  land  use  of 
greater  interest  to  landowners,  heather  moorland  and  species  which  depend  upon  it  have 
declined  steeply. 

In  lowland  farmland  another  game-bird,  Grey  Partridge,  widespread  in  Wales  in  the 
19th  century,  has  similarly  declined  throughout  the  20th  century  for  some  of  the  same 
reasons.  For  this  survey  27  observers  reported  on  39  widely  separated  sites.  In  64%  the 
species  was  extinct  and,  in  a  further  28%  a  sharp  decline  was  reported;  no  increases  were 
reported.  Partridges  have  been  widely  affected  by  the  loss  of  ’keepered  management  as 
many  were  reared  and  released  (evidence  from  this  survey),  maintaining  populations  at 
artificially  high  levels.  Although  this  loss  would  not  have  caused  the  widespread  extinctions 
of  Grey  Partridges  which  have  occurred  since  the  late  1960s  (this  survey),  it  was 
exacerbated  by  the  loss  of  tillage  and  mixed  farming,  the  species’  preferred  habitat. 
Intensively  grazed  sheep  pastures  are  only  marginal  partridge  habitat  at  best.  Tillage  crops, 
particularly  cereals,  remaining  in  Wales  have  also  been  just  as  subject  to  the  use  of 
herbicides  and  other  features  which  underlie  the  species’  decline  in  England.  The  Grey 
Partridge  is  now  confined  to  remnant  populations  in  parts  of  Anglesey,  Denbigh,  Gwent  and 
Glamorgan  and  along  the  English  border. 
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Corncrake 

During  the  19th  century  Corncrakes  were  numerous  in  Wales,  particularly  in  the 
lowlands.  Population  decline  was  first  noted  during  the  last  decades  of  the  century,  in  south 
Wales,  and  progressed  northwards  during  the  20th  century  (Table  5). 

Table  5.  The  approximate  date  of  last  regular  breeding  by  Corncrakes  in  Welsh 
counties.  Data  from  Lovegrove  et  al  1994. 


Radnor  & 

Meirionnydd 

in  1940s 

Flint 

1959 

Monmouth 

pre  1938 

Carmarthen 

early  1950s 

Denbigh 

1961 

Glamorgan  & 
Brecon 

by  1945 

Ceredigion 

Anglesey 

1960s 
late  1960s 

Montgomery  &  Llyn 

1970 

Hay  fields  provided  its  principal  habitat  in  the  19th  century.  In  Wales  these  were  often 
grazed  until  May,  when  the  sheep  went  to  the  hill  (Alun  Lewis  pers.  comm )  and  usually 
mown  from  the  second  half  of  July  onwards;  wet  summers  delayed  mowing  for  long 
periods.  It  is  now  clear  the  Corncrake’s  breeding  productivity  on  farms  has  been 
undermined  by  a  combination  of  earlier  harvesting  and  the  use  of  mowing  machines  for 
cutting  forage  (eg  Sheppard  &  Green  1994,  Green  1995).  In  Wales  what  we  know  of  the 
spread  of  these  machines  agrees  quite  well  with  the  progressive  decline  of  Corncrakes. 

Breeding  Corncrakes  were  successful  in  19th  century  hay  fields  in  Wales  because  the 
main  hay  harvest  was  much  later  (July/ August  instead  of  June/July)  and  fields  and  farms 
were  cut  and  harvested  in  sequence,  often  traditional  (Jenkins  1971).  This  allowed  a  long 
enough  undisturbed  period  for  nesting  to  succeed  in  many  fields.  In  the  machine  age,  all 
farms  tend  to  mow  simultaneously,  severely  truncating  this  undisturbed  period.  This  has 
fundamentally  reduced  breeding  success  by  catching  many  nests  at  a  critical  time  and  also 
destroying  significant  numbers  of  breeding  adults,  particularly  females,  so  triggering  the 
decline.  The  use  of  early  maturing  ryegrass  leys  and  increased  fertiliser  rates  have 
contributed,  bringing  the  forage  harvest  forward  further  still  and  by  changing  the  nature  of 
swards.  Corncrakes  need  fairly  open  vegetation  through  which  they  can  easily  move  and 
traditional  hay  fields  provided  ideal  conditions  —  and  good  food  sources  from  the  variety  of 
seeds  and  insects  present.  Modem  rye-grass  swards  are  much  denser  and  more  difficult  to 
negotiate  and  supply  less  food.  Chicks,  too,  find  the  density  of  modem  crops  difficult  to 
negotiate  and  they  can  die  of  hypothermia  in  dense,  soggy  grass.  O’Connor  &  Shrubb 
(1986)  have  drawn  attention  generally  to  the  increasing  difficulty  the  young  of  ground¬ 
nesting  birds  face  in  dense  modem  crop  stands. 

Other  habitat  changes  have  contributed  in  Wales.  Early  broods  were  probably  reared  in 
‘seeds’  hay  from  first  year  leys  (taken  in  late  June  for  horses  without  prior  grazing).  Such 
crops  ensured  that  every  farm  had  a  proportion  of  the  ungrazed  vegetation  essential  to 
Corncrakes  when  the  birds  first  arrived.  The  disappearance  of  the  horse  and  the  great 
increase  in  stocking  densities,  especially  of  sheep,  mean  that  there  are  now  few  such  areas 
available  at  this  critical  time.  Draining  and  reseeding  wet  and  rough  grassland  has  added  to 
this,  as  has  the  decline  of  tillage  and  cereals.  Poor  cereal  crops  were  noted  as  important 
habitat  in  the  past  in  Anglesey. 

In  Wales,  however,  the  modern  switch  from  hay  to  silage  has  not  been  as  important  as 
it  has  been  in  Ireland  (Sheppard  &  Green  1994).  As  Table  4  shows,  Corncrakes  ceased  to 
breed  in  most  Welsh  counties  before  the  area  of  silage  became  significant  in  the  1970s.  The 
species’  demise  stems  from  the  impact  of  mechanisation  on  the  availability  of  secure  nesting 
sites  for  a  sufficiently  long  period  for  successful  breeding  to  be  completed,  coupled  with 
extensive  habitat  loss  early  in  the  season. 
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Golden  Plover 

Although  Golden  Plover  were  widespread  throughout  the  Welsh  uplands  in  the  19th 
century,  no  accurate  population  estimates  existed  before  the  late  1970s,  when  moorland 
surveys  by  the  RSPB  counted  213-224  pairs,  leading  to  an  estimate  of  250-300  pairs  in 
Wales.  This  was  considered  to  represent  a  marked  decline,  largely  due  to  a  progressive  loss 
of  moorland  breeding  sites  to  afforestation  from  1920  onwards,  especially  in  Denbighshire, 
Montgomeryshire,  Breconshire,  Carmarthenshire  and  Ceredigion.  However,  in  the  past  the 
main  breeding  sites  tended  to  coincide  with  the  main  areas  of  grouse  moor  and  the  Golden 
Plover  is  a  species  which  benefits  very  greatly  from  good  grouse  management  (Hudson 
1992).  Thus  the  decline  of  grouse  management  has  probably  contributed  significantly  to  the 
decline  of  Golden  Plover. 

Table  6.  Recent  population  changes  in  Golden  Plovers  in  selected  Welsh  upland 
sites. 


Population 
in  1975-78 

Year  of  more 

Population 

Area 

(pairs) 

recent  survey 

(pairs) 

Trend 

Mynydd  Hiraethog 

46 

1994 

5-6 

-87% 

Llanbrynmair  Moors 

25-35 

1994 

0 

-100% 

Elenydd 

74 

1995 

44 

-41  %? 

Migneint 

18 

1993 

8 

-56% 

Ruabon  Moor 

19  (1982) 

1993 

1 

-95% 

Total 

182-192 

58-59 

-68  % 

The  decline  has  continued  (Table  6)  with  a  population  in  the  1990s  of  fewer  than  100 
paris,  confined  mainly  to  the  Elenydd,  with  a  few  on  the  Berwyns,  Migneint  and  Mynydd 
Hiraethog.  Besides  afforestation  and  the  switch  from  grouse  management  to  sheep, 
contributory  causes  of  this  continued  decline  in  many  upland  areas  have  been  higher  stock 
numbers  and  the  loss  of  traditional  shepherding  techniques. 

A  study  of  nest  records  in  Britain  by  Crick  (1991)  showed  a  sharp  increase  in  nest 
losses  of  Welsh  Golden  Plover  during  the  1980s.  Crick  linked  this  to  increased  trampling  by 
stock.  However  observations  on  the  Elenydd  by  P.  C.  Hack  ( pers .  comm.)  refute  this  and  no 
Welsh  study  has  yet  recorded  trampling  by  stock,  as  opposed  to  predation,  as  a  significant 
cause  of  nest  loss.  Ratcliffe  (1976)  also  noted  nest  losses  to  trampling  by  sheep  were 
insignificant  but  found  that,  on  unkeepered  grass  moor,  predation  by  corvids  was  high  and 
severely  limited  productivity.  Hack’s  experience  on  the  Elenydd  was  similar.  We  suggest, 
therefore,  that  the  recent  increase  in  nest  losses  and  the  greatly  increased  corvid  population 
in  the  Welsh  uplands  are  linked  and  predation  is  affecting  productivity  sufficiently  to 
contribute  significantly  to  the  Golden  Plover’s  decline. 

Lapwing 

For  this  study  we  received  historical  information  about  75  sites  from  33  observers, 
which  is  summarised  in  Table  7A.  Table  7B  gives  population  estimates  for  8  counties 
during  1992-94.  For  these  counties  figures  from  the  Lapwing  survey  of  1987  (Shrubb  & 
Lack  1991)  suggested  a  total  population  of  3880  pairs  (out  of  a  Welsh  total  of  7500  pairs). 
The  figures  for  1992-94  therefore  indicate  a  decline  of  79%  in  7  years  and  both  sources 
confirm  a  recent  collapse  in  the  breeding  population. 
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Table  7.  A.  Declines  in  Lapwing  populations  in  75  Welsh  sites  during  1930  to  1993. 


Sites  counted  1930-1959 

Number 

Pairs  1st  period 

Pairs  1990-93 

decline 

and  1990-93 

Sites  counted  1960-1979 

31 

360-374 

10-14 

-97% 

and  1990-93 

Sites  counted  1980-1989 

30 

291-318 

29-35 

-89% 

and  1990-93 

14 

199 

63 

-68% 

B.  Estimates  of  breeding  Lapwings  in  8  Welsh  counties  during  1992-94. 
Sources  marked  *  in  reference  list,  otherwise  this  survey. 


Total  pairs 

Total  Pairs 

West  Glamorgan* 

50-60 

Ceredigion 

100-110 

Gwent* 

185 

Carmarthen* 

40-50 

Brecon 

80-100 

Pembroke 

70 

Radnor 

100 

Montgomery 

200 

Total 

825-875 

In  the  first  decades  of  the  20th  century  this  species  was  abundant  in  Wales  and, 
although  some  decline  was  noticed  in  the  1920s  (Breconshire,  Pembrokeshire  and 
Glamorgan),  it  remained  common,  breeding  in  loose  colonies  on  most  Welsh  farms,  during 
the  1940s,  1950s  and  1960s.  Figures  from  our  correspondents  suggest  that,  in  the  early 
1970s,  the  Welsh  population  must  have  been  of  the  order  of  15,000  pairs  and  may  well  have 
been  higher.  We  estimate  it  today  at  no  more  than  1500  and  possibly  fewer  than  1000. 

Probably  early  declines  of  this  species  in  Wales  reflected  the  long-term  decline  of 
tillage.  Lapwings  favour  tillage  as  a  nest  site  as  nests  there  suffer  less  predation,  so  nesting 
success  is  significantly  better  than  in  grass  despite  the  risk  from  cultivations  (Shrubb  1990). 
However  the  birds  require  tillage  fields  to  abut  grass  on  which  to  rear  chicks  after  hatching 
(Galbraith  1988)  and  these  most  favourable  conditions,  once  abundant,  have  progressively 
vanished  from  Welsh  farmland.  Where  they  remain  successful  remnant  populations  persist, 
eg  in  SE  Breconshire  (M.  F.  Peers  pers  comm). 

The  Lapwing’s  breeding  success  has  declined  steadily  in  grassland  in  England  and 
Wales  from  1962.  The  most  important  cause  has  been  rising  stocking  densities,  which 
correlate  significantly  with  increased  nest  losses  to  trampling  and  desertion  (Shrubb  1990). 
In  addition,  many  fields  adopted  by  Lapwings  early  in  the  breeding  season  in  Wales  are  now 
deserted  before  laying  when  sheep  are  turned  into  them  (M.  Shrubb  pers  obs.).  As  few 
fields,  in  upland  areas  particularly,  carry  no  stock  after  lambing  in  spring  in  Wales  today, 
high  stocking  densities  restrict  both  nesting  success  and  the  availability  of  nesting  sites. 

Drainage  and  reseeding  have  added  to  these  difficulties.  Drainage  results  in  animals 
being  turned  into  formerly  damp  nesting  fields  much  earlier,  so  that  birds  cannot  nest  before 
they  are  stocked.  For  nesting  in  grass  Lapwings  also  preferentially  select  unimproved  areas, 
if  available,  because  their  dun  colour  in  early  spring  provides  better  cryptic  protection  for 
the  eggs  and  growth  is  slower  and  later,  allowing  better  nest  defence  by  the  adults  (Klomp 
1953).  Against  the  bright  green  of  reseeded  and  fertilised  leys,  by  contrast,  the  eggs  are  very 
visible,  which  increases  predation  sufficiently  to  reduce  breeding  success  below  the  level 
needed  to  maintain  numbers  (Baines  1994). 

In  Wales  nest  predation  has  recently  emerged  as  a  significant  factor  in  the  continued 
decline  of  remnant  Lapwing  populations.  Table  8  summarises  records  of  breeding  success  in 
18  widely  separated  sites  in  1994  and  1995,  representing  c.7%  of  the  total  Welsh 
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population.  They  show  an  average  breeding  productivity  of  0.55  young  per  pair.  This  is  35% 
less  than  that  required  for  the  population  to  sustain  itself  (0.84,  Galbraith  1988).  However, 
breeding  success  in  the  table  is  so  high  largely  because  of  the  record  from  Shotton  Lagoons. 
This  is  an  industrial  site  and  in  more  traditional  sites  productivity  was  a  miserable  0.46 
young/pair.  Where  the  cause  of  such  losses  was  examined  it  was  found  to  be  predation, 
usually  by  corvids  or  foxes.  Studies  in  2  sites  in  north  Wales  in  1996  also  recorded 
disturbing  levels  of  predation  (16%)  of  nesting  adult  Lapwings  by  Peregrines  (ITW  pers. 
comm.).  Whilst  such  predation  must  always  have  occurred,  it  assumes  greater  significance 
with  declining  populations,  which  have  reduced  powers  of  recovery. 

Table  8.  Breeding  success  of  Lapwings  in  13  Welsh  sites  in  1994  and  1995. 

Data  from  Welsh  Bird  Reports  Nos.  8  and  9. 

Number  of 

Count y  Site  breeding  pairs  Young  raised 


Glamorgan 

Parc  Slip  West 

6 

6 

Cwm  Bargoed 

4  (nests) 

0 

Carmarthen 

Witchett  Pool 

2 

7 

2  other  sites 

6 

2-3 

Pembroke 

Skomer 

10* 

3 

Skokholm 

15* 

0 

Ramsey 

26 

6-10 

Brecon 

county 

85 

c.47 

Radnor 

Llanwrthwl 

20* 

4 

Rhosgoch 

2 

0 

Newbridge 

6 

2 

Montgomery 

Dolydd  Hafren  NR 

4 

1 

Caernarfon 

RSPB  Conwy 

36* 

12-14 

Bardsey 

10* 

4 

Anglesey 

RSPB  Malltraeth 

13 

2 

Clwyd 

Llyn  Helvg 

7-9* 

15+ 

Shotton  Lagoons 

8  (nests) 

24 

Total 

260-262 

135-142+ 

Note:  *  Counts  for  both  years  combined. 

Curlew 

The  Curlew  was  an  upland  breeding  species  in  the  19th  century  which  began  to 
colonise  lowland  farmland  in  Wales  early  in  the  20th  century  and  increased  rapidly  in  range 
and  numbers  in  such  sites  until  the  1960s.  Why  this  range  expansion  occurred  is  unclear  but 
it  coincided  with  the  general  decline  in  farming  prosperity  up  to  1945,  which  undoubtedly 
increased  the  availability  of  damp  grassland  areas  for  nesting.  Since  the  1960s  and 
especially  since  1970,  numbers  have  declined  seriously  (Table  9). 

Table  9.  Changes  in  breeding  Curlew  numbers  in  51  sites  in  Wales.  Data  supplied  by 
28  correspondents  to  this  study  and  from  7  RSPB  and  other  surveys. 


Number 

Total  pairs 

Total  pairs 

of  sites 

first  period 

1990-93 

%  change 

Sites  with  counts  before 

1970  and  in  1990-93 

6 

60-68 

10 

-84% 

Sites  with  counts  in 

1970-89  and  1990-93 

45 

289-326 

18 

120-130 

-59% 

Declines  have  been  most  marked  in  dairying  areas  and  are  epitomised  by 
Pembrokeshire,  where  the  mainland  population  is  now  restricted  to  c.6  pairs  in  the  Preseli 
Mountains,  although  Curlew  bred  throughout  the  county  and  were  still  expanding  their 
range  up  to  the  1950s  (Donovan  &  Rees  1994).  From  then  on  extensive  land  reclamation 
and  drainage  and,  latterly,  increasing  concentration  on  intensive  dairying  rather  than  mixed 
farm  enterprises,  progressively  restricted  numbers.  Similar  declines  have  been  noted  in 
lowland  Ceredigion,  where  the  species  no  longer  breeds  south  of  a  line  from  Lampeter  to 
Aberaeron,  and  in  Denbighshire  and  Carmarthenshire,  all  important  dairying  districts.  In 
such  areas  the  switch  to  silage  may  be  a  particular  hazard  for  Curlew  often  use  forage  grass 
for  nesting.  Early  and  repeated  cutting  of  silage  is  likely  to  destroy  most  such  nests, 
including  any  repeat  clutches.  As  with  other  waders,  the  use  of  high  levels  of  nitrogenous 
fertilisers  in  dairying  areas  may  also  contribute  to  poor  breeding  success  by  affecting  the 
food  supply  of  chicks,  (see  p.l  1). 

Particularly  since  1980  declines  have  also  been  increasingly  noted  away  from  these 
intensive  dairying  areas.  Surveys  on  Ruabon  Moor  (J.  Lawton-Roberts  pers.  comm.)  and  by 
the  RSPB  on  the  Llyn  Peninsula  and  in  the  Mawddach  and  Dysynni  valleys  (included  in 
Table  8)  noted  declines  of  over  80%  in  1993-94  compared  to  the  1980s.  Draining  and 
reseeding  old,  damp  rushy  pastures,  much  favoured  by  nesting  Curlew  which  use  denser 
cover  for  nests  than  Lapwing,  and  increased  stocking  densities  causing  greater  nest  losses  by 
trampling,  were  considered  the  main  causes.  Extensive  breeding  habitat  has  also  been  lost  to 
afforestation  and  nest  predation  may  now  be  important.  Preliminary  results  of  RSPB 
research  in  Northern  Ireland,  where  the  Curlew  is  also  declining,  showed  that  out  of  103 
nests  studied  only  31  eggs  hatched  and  c.60%  of  these  losses  were  due  to  predation,  mainly 
by  crows  and  foxes  (M.  Grant  pers.  comm.). 

Skylark 

The  Skylark  is  one  of  the  most  widely  distributed  farmland  birds,  being  found  from 
intensive  arable  lowlands  to  upland  moorlands  and  mountain.  Although  the  distributions 
shown  by  Sharrock  (1976)  and  Gibbons  et  al  (1993)  indicate  rather  little  change  in  Wales, 
CBC  counts  suggest  a  population  decline  of  some  54%  in  farmland  in  Britain  generally 
since  about  1976  (Marchant  et  al  1990).  This  decline  has  certainly  occurred  in  Wales  where, 
of  28  correspondents  in  this  survey  who  commented  on  Skylark  numbers  in  their  local  areas, 
26  reported  a  decline.  On  many  farm  holdings  they  pointed  to  complete  absence  today, 
where  formerly  there  had  been  thriving  populations.  One  example  is  provided  by  a  survey  in 
Gower  by  Hanford  (1971),  where  an  area  holding  36-40  pairs  in  1968-70  held  only  7  in 
1994. 

O’Connor  &  Shrubb  (1986)  showed  that  Skylark  densities  in  improved  farmland  were 
highest  in  mixed  farmland  systems  with  stock  and  tillage  crops,  especially  cereals,  which 
are  an  important  winter  food  source.  Although  once  widespread,  such  farmland  is  rare  in 
Wales  today,  having  given  way  to  intensive  monocultures  of  grass  and  sheep.  Their 
unsuitability  to  Skylarks  is  shown  by  counts  in  north  Breconshire,  where  densities  of  only  1- 
2  pairs/Km2  were  found  in  1990  (M.  Shrubb  pers.  obs.).  In  Wales,  however,  Skylarks  are 
most  characteristic  of  open  unimproved  hill  grazings  and  lowland  rough  grass  and  heaths.  In 
these  habitats  densities  ranging  from  9-23  pairs/Km2  were  noted  in  1992  and  1993  (Welsh 
Bird  Reports). 

Thus  the  decline  in  Wales  is  likely  to  stem  from  both  the  steady  loss  of  mixed  arable 
farming  systems  to  intensively  grazed  grass  monocultures  and  the  improvement  and 
reseeding  of  areas  of  rough  grassland  and  open  hill  grazings.  Afforestation  has  also 
restricted  the  area  of  open  hill  available. 
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Linnet  and  Yellowhammer 

Both  these  species  are  characteristic  breeding  birds  of  gorsey  commons,  ffridd  and 
scrub  habitats  and  mixed  farmland  in  Wales.  Detailed  counts  are  lacking  but  the  general 
comments  of  our  correspondents  for  this  survey  suggested  that  both  had  declined  in  some 
areas,  although  neither  was  in  serious  trouble. 

Declines  of  Linnets  appear  to  be  particularly  patchy  and  to  result  largely  from  the 
habitat  changes  wrought  by  the  loss  of  old  weedy  pastures,  clearance  of  gorse  and  other 
scrub,  which  are  important  nest  sites,  and  the  change  from  mixed  arable  farming  systems  to 
intensive  stock  management.  Despite  the  lack  of  figures,  however,  Lovegrove  et  al  (1994) 
suspected  that  the  population  was  now  as  low  as  it  has  ever  been. 

The  Yellowhammer  is  still  reasonably  widespread  on  ffridd,  commons  and  scrub 
habitats  where  these  remain,  and  where  populations  are  regarded  as  stable  in,  for  example, 
the  Gower  peninsula,  parts  of  Anglesey  and  Pembrokeshire  and  around  the  upland  fringe  of 
Radnorshire.  In  improved  lowland  farmland,  however,  there  has  been  a  marked  decline  and 
the  species  is  scarce  or  absent  as  a  hedgerow  bird  in  many  parts  of  Wales.  Our 
correspondents  dated  this  decline  from  the  late  1960s  and  reported  it  from  Glamorgan, 
Breconshire,  Carmarthenshire,  Montgomeryshire,  Ceredigion  and  Caernarfonshire  as  well 
as  parts  of  Anglesey  and  Pembrokeshire.  The  reason  universally  given  was  the  decline  of 
mixed  arable  farming,  particularly  with  cereals,  an  important  food  source  for 
Yellowhammers.  With  the  species  increasingly  confined  to  scrub  habitats,  it  is  now 
vulnerable  to  their  clearance,  which  is  known  to  have  caused  marked  recent  declines  in 
Carmarthenshire  and  along  the  Ceredigion  coast. 

With  few  exact  counts  available,  only  general  impressions  of  the  scale  of  change  can 
be  given.  These  suggest  that  the  decline  has  affected  up  to  75%  of  the  Yellowhammer 
populations  of  lowland  farmland  and  our  correspondents’  experience  was  that  many  such 
farms  had  lost  the  species  entirely. 

Both  these  species,  but  particularly  the  Yellowhammer  which  is  more  strictly  resident, 
have  also  been  affected  by  the  decline  of  winter  food  supplies  available  in  Welsh  farmland, 
largely  as  the  area  of  cereal  stubble  and  other  arable  crop  residues  has  declined  with  the  area 
of  tillage.  For  Yellowhammer,  a  particular  change  may  also  be  the  widespread  switch  to 
silage  rather  than  hay  as  a  winter  feed  for  stock.  Yellowhammers  and  some  other  seed¬ 
eating  passerines  scavenge  extensively  at  stock  yards  and  feeding  sites  and  find  abundant 
seeds  where  hay  is  fed.  This  food  source  is  not  available  from  grass  silage,  although 
clamped  (as  opposed  to  bagged)  maize  silage  may  provide  scavenging  opportunities  for 
some  species  (M.  F.  Peers,  J.  Lloyd  pens.  comm.). 

DISCUSSION 

Varied  and  successful  bird  populations  in  farmland  depend  on  the  availability  of 
diverse  habitats.  The  broad  impact  of  farming  change  in  Wales  has  been  to  reduce  habitat 
diversity  as  farmland  has  become  dominated  by  pastoral  monocultures,  primarily  of  sheep  at 
high  stocking  densities.  Changes  in  land-ownership  have  contributed,  by  narrowing  the  aims 
of  land  management  purely  to  farming.  The  pace  of  change  has  quickened  since  1972,  with 
the  application  of  the  European  Common  Agricultural  Policy  to  Welsh  farming.  This  is 
especially  evident  in  the  uplands,  now  designated  Less  Favoured  Areas  and  eligible  for 
extensive  additional  subsidies.  These  areas  are  perhaps  the  most  significant  for  specialised 
birds,  ecologically  the  most  sensitive  and  probably  the  most  exposed  to  increased  stocking 
densities  (Figure  4).  It  is  striking,  too,  that  declines  in  farmland  birds,  especially  the  waders, 
have  steepened  rapidly  since  the  1970s,  a  pattern  coinciding  well  with  the  changes  in 
stocking  density  shown  in  Figure  3. 

Analyses  of  the  type  presented  here  depend  largely  upon  correlations  between  farming 
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change  and  bird  population  change,  which  can  be  misleading.  Nevertheless  the  analyses  for 
Tables  2  and  3  emphasise  that  it  is  particularly  ground-nesting  birds  of  specialised  grassland 
habitats  and  some  birds  of  mixed  farmland  that  have  been  affected,  not  species  that  occur  in 
Welsh  farmland  because  they  exploit  hedges,  gardens  and  small  woodlands.  The  main 
feature  of  farming  change  in  Wales  has  been  extensive  loss  of  or  change  in  field  habitats,  so 
this  pattern  would  be  expected. 

Four  changes,  loss  of  tillage  and  mixed  farming,  loss  of  rough  grassland  habitats, 
increased  stocking  rates  and  densities  and  the  extent  of  drainage  and  reseeding  have 
emerged  from  the  species  analyses  as  the  most  significant  changes  in  Welsh  farmland  for 
birds.  Mixed  farmland,  combining  tillage  crops  and  grassland  enterprises,  provides  a  greater 
variety  of  safe  nesting  sites  and  of  food  resources  at  all  seasons  for  many  species  than  either 
grass  or  arable  monocultures.  This  is  well  illustrated  by  birds  such  as  Kestrel,  Grey 
Partridge,  Lapwing  and  Yellowhammer.  Many  farmland  birds  are  mobile  and/or  flocking 
species,  so  declines  in  the  gross  area  of  tillage  crops  or  mixed  farmland  may  be  less 
important  than  their  increasingly  restricted  distribution.  Whilst  most  farms  have  some  of 
these  habitats,  birds  can  exploit  them  successfully.  This  has  been  obvious  in  Wales,  where 
tillage  has  rarely  exceeded  10-20%  of  improved  farmland  this  century  but  remained 
widespread  at  this  level  until  the  1970s  (Figure  1).  The  pattern  shown  in  that  figure 
coincides  well  with  the  increasing  scale  of  losses  in  many  farmland  bird  populations  in  the 
1980s  and  1990s. 

The  decline  of  rough  grassland  habitats  and  increased  drainage  and  reseeding  together 
have  affected  a  wide  range  of  Welsh  farmland  birds  but  particularly  waders  for  which  old 
damp  pastures  are  necessary  as  nesting  and  feeding  sites.  The  draining  of  c.  100,000  ha  of 
damp  pasture  (c.7%  of  Welsh  grassland  excluding  commons)  is  a  major  loss.  Thus,  in  his 
survey  of  breeding  waders  in  1178  lowland  wet  grasslands  totalling  c. 240,000  ha  in  England 
and  Wales,  Smith  (1983)  could  only  include  93  Welsh  sites.  This  loss  has  been  exacerbated 
by  the  scale  of  reseeding,  whether  drained  or  not.  Species  such  as  Lapwing  achieve  poorer 
breeding  success  when  nesting  in  new  leys  (Baines  1994).  Where  these  are  grazed  by  sheep 
at  high  densities,  the  incubating  birds  may  be  particularly  exposed  to  nest  predators  (Hudson 
et  al  1994)  for  intensive  grazing  by  sheep,  usually  associated  with  the  higher  stock  densities 
in  Wales,  produces  very  uniform  and  closely  grazed  swards  which  lack  safe  nest  sites  for 
ground  nesting  birds.  High  densities  of  grazing  animals  can  also  cause  severe  problems  for 
ground  nesting  birds  directly  through  increased  nest  losses  caused  by  both  trampling  by 
stock  and  desertion  of  nesting  fields  (eg  Beintema  &  Muskens  1987,  Shrubb  1990). 
Nevertheless  recent  studies  in  Wales  of  Curlew  and  Golden  Plover,  for  example,  do  not 
record  trampling  as  a  significant  cause  of  nest  losses  (Bain  1987,  P.  C.  Hack  pers.  comm.). 
Thus  the  significance  of  rising  sheep  numbers  in  the  breeding  productivity  of  remnant 
populations  of  ground-nesting  birds  in  Wales  may  lie  more  in  such  factors  as  habitat  loss, 
site  desertion  and  the  impact  of  habitat  changes  on  nest  predation. 

Predators  of  voles  are  also  affected,  as  these  habitat  changes  have  greatly  reduced  the 
area  of  good  vole  habitat  available.  Seed-eating  passerines  such  as  Linnets  may  also  be 
affected  as  old  grassland  provides  feeding  sites.  All  old  pasture  has  become  a  very  scarce 
habitat. 

High  densities  of  sheep  also  damage  hedges,  as  sheep  persistently  graze  hedge  bottoms. 
These  then  provide  poor  nesting  sites  for  species  such  as  Grey  Partridges,  Whitethroats  and 
Yellowhammers,  which  avoid  degraded  hedges.  Thus  the  last  2  species  have  become  very 
scarce  as  hedge  birds  in  many  parts  of  Wales,  although  remaining  well  represented  in  other 
habitats  (correspondents  in  this  survey). 

Afforestation  and  the  decline  of  the  sporting  interest  with  the  break-up  of  estates,  have 
particularly  affected  the  uplands.  In  the  later  19th  century  many  estates  were  supported  by 


21 


industrial  or  commercial  money  and  valued  for  amenity  such  as  field  sports  as  much  as 
agricultural  investments  (Orwin  &  Whetham  1964).  With  their  subsequent  break-up  and 
sale,  often  to  sitting  tenants,  the  sporting  interest  has  disappeared  in  favour  of  purely 
agricultural  management.  This  is  incompatible  with  maintaining  heather  moor  unless 
stocking  rates  and  the  grazing  patterns  of  sheep  are  firmly  controlled,  which  is  no  longer  the 
case.  The  stocking  density  for  hill  grazings  quoted  here  (2.5  ewes/ha)  is  about  3  times  the 
level  recommended  by  MAFF  if  environmental  damage  to  upland  habitats  from  overgrazing 
is  to  be  avoided  (Penford  &  Francis  1990).  The  impact  on  heather  moorland  is  indicated  by 
the  examples  of  the  Berwyn  Mountains,  wdiere  44%  of  such  habitat  has  been  lost  since 
1946.  and  Breconshire,  where  extensive  areas,  such  as  Mynydd  Epynt  and  the  Abergwesyn 
Commons,  have  lost  virtually  all  their  heather. 

Remaining  areas  of  heather  moor  have  often  also  declined  in  ornithological  interest  and 
importance  because  the  chief  value  of  the  habitat  for  species  such  as  Golden  Plover  lay  in 
management,  often  as  grouse  moor  but  also,  in  the  past,  managing  heather  as  winter  feed  for 
wethers  wintered  on  the  hill. 

Other  changes  have  occurred  in  the  structure  of  hill  flocks,  with  a  progressive  change 
since  around  1945  or  earlier  from  large  numbers  of  wethers,  kept  for  mutton  and  wool,  to 
more  and  younger  ewres.  This  has  led  to  further  vegetational  changes,  as  ewes  graze  more 
selectively.  Large  numbers  of  these  ewes  tend  to  be  wintered  at  tack  or  offered 
supplementary  feed  on  the  hill,  which  allows  further  increases  in  summer  stocking  rates 
(Lewis  1996). 

The  declining  diversity  of  hill  management  and  habitats  which  results  is  adversely 
affecting  all  other  animals,  except  for  increasing  numbers  of  predatory  scavengers, 
particularly  corvids  and  foxes.  These  are  partly  supported  by  or  dependent  on  the  increased 
sheep  flock  (eg  Newton  et  al  1982  for  Raven;  Lloyd  1980  for  fox)  at  a  time  wfhen  the 
departure  of  the  sporting  interest  means  that  there  is  little  check  on  their  numbers  from 
’keepered  management  (Lovegrove  et  al  1994;  Reynolds  &  Tapper  1994).  Corvids  also 
particularly  favour  sheep  grazed  pastures  as  winter  feeding  areas  (Tucker  1992).  The  spread 
of  forestry  on  the  hills  has  also  expanded  the  availability  of  suitable  breeding  habitats  for 
these  predators  considerably.  They  are  important  nest  predators  of  ground  nesting  birds  but 
it  is  unclear  how  far  declines  of  hill  birds  result  directly  from  increased  sheep  numbers  and 
associated  habitat  change  or  how  far  they  result  from  the  impact  of  increased  numbers  of 
nest  predators  on  their  breeding  performance.  We  do  not  know,  for  example,  whether  the 
nest  defence  mechanisms  of  many  species  are  rendered  less  effective  by  habitat  changes  or 
whether  increased  disturbance  by  sheep  renders  nests  more  vulnerable  or  whether  nests 
recorded  as  taken  by  predators  had  already  been  abandoned  because  of  stock;  site  desertion 
in  the  face  of  rising  stocking  densities  may  well  be  important  in  Lapwings,  for  example 
(Shrubb  1990).  Such  factors  need  urgent  examination. 

Afforestation  represents  a  major  loss  of  nesting  habitat  for  many  upland  birds, 
particularly  Red  Grouse,  Golden  Plover,  Snipe,  Skylark  and  Meadow  Pipit,  and,  in  the  long 
term,  of  foraging  habitat  for  raptors  such  as  Kestrel,  Merlin  and  Bam  Owl,  which  hunt  open 
country.  Nevertheless  these  raptors,  together  with  Hen  Harrier  and  Short-eared  Owi  have 
derived  considerable  benefit  from  the  early  stages  of  new7  plantings,  wiiilst  the  present  status 
of  species  such  as  Goshawk,  Black  Grouse,  Nightjar,  Siskin  and  Crossbill  in  Wales  remains 
largely  dependent  on  the  presence  of  forestry  plantations,  w7hich  also  provide  secure  nesting 
sites  for  52%  of  Welsh  Merlins  (Williams  &  Parr  1995).  As  farmland  habitats  are 
increasingly  degraded  by  rising  stocking  rates,  plantations  also  provide  important  refuges 
for  species  such  as  Tree  Pipits,  Song  Thrushes  and  Whitethroats. 

Finally  it  is  striking,  w7hen  examining  the  agricultural  statistics,  to  see  how 
comparatively  recent  the  major  changes  in  Welsh  farming  are.  The  virtual  disappearance  of 
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tillage,  the  greatest  loss  of  rough  grassland  to  agricultural  improvement,  the  greatest 
increase  in  stocking  densities  and  the  most  marked  switch  to  sheep  all  coincide  and  can  all 
be  dated  from  the  early  1970s.  It  is  evident  that  the  main  Welsh  agricultural  revolution  is  of 
fairly  recent  date  and  seems  to  owe  much  to  entry  to  Europe  and  access  to  the  Common 
Agricultural  Policy,  which  appears  to  have  grossly  distorted  Welsh  farming. 
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APPENDIX 


cientific  names  of  birds  mentioned  in  the  text 

Mute  Swan  Cygnus  olor 

Greylag  Goose  Anser  anser 

Canada  Goose  Branta  canadensis 

Teal  Anas  Crecca 

Mallard  A.  platyrhynchos 

Hen  Harrier  Circus  cyaneus 

Goshawk  Accipter  gentilis 

Sparrowhawk  A.  nisus 

Buzzard  Buteo  buteo 

Kestrel  Falco  tinnuncnlus 

Merlin  F.  columbarius 

Peregrine  F.  peregrinus 

Red  Grouse  Lagopus  lagopus 

Black  Grouse  Tetrao  tetrix 

Red-legged  Partridge  Alectoris  rufa 

Grey  Partridge  Perdix  perdix 

Pheasant  Phasanius  colchicus 

Corncrake  Crex  crex 

Moorhen  Gallinulci  chloropus 

Golden  Plover  Pluvialis  apricaria 

Lapwing  Vanellus  vanellus 

Curlew  Numenius  arquata 


Snipe  Gallinago  gallinago 

Redshank  Tringa  totanus 

Black-headed  Gull  Larus  ridibundus 

Stockdove  Columba  oenas 

Wood  Pigeon  C.  palumbus 

Collared  Dove  Streptopelia  decaocto 

Turtle  Dove  S.  turtur 

Cuckoo  Cuculus  canorus 

Bam  Owl  Tyto  alba 

Little  Owl  Athene  noctua 

Tawny  Owl  Strix  aluco 

Short-eared  Owl  Asio  flammeus 

Nightjar  Caprimulgus  europaeus 

Green  Woodpecker  Picus  viridis 

Great  Spotted  Woodpecker  Dendrocopus  major 

Skylark  Alauda  aixensis 

Swallow  Hirundo  rustica 

Tree  Pipit  Anthns  trivialis 

Meadow  Pipit  A.  pratensis 

Yellow  Wagtail  Motacilla  flava 

Pied  Wagtail  M.  alba 

Wren  Troglodytes  troglodytes 
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Dunnock  Prunella  modularis 

Robin  Erithacus  rubecula 

Whinchat  Saxicola  rubetra 

Wheatear  Oenanthe  oenanthe 

Ring  Ouzel  Tardus  torquatus 

Blackbird  T.  merula 

Song  Thrush  T.  philomelos 

Mistle  Thrush  T.  viscivorus 

Grasshopper  Warbler  Locustella  naevia 

Sedge  Warbler  Acrocephalus  schoenabanus 

Reed  Warbler  A.  scirpaceus 

Lesser  Whitethroat  Sylvia  curruca 

Whitethroat  S.  communis 

Garden  Warbler  S.  borin 

Blackcap  S.  atricapilla 

Chiffchaff  Phylloscopus  collybita 

Willow  Warbler  Ph.  trochilus 

Goldcrest  Regulus  regains 

Spotted  Flycatcher  Muscipapa  striata 

Long-tailed  Tit  Aegithalos  caudatus 

Coal  Tit  Parus  ater 

Blue  Tit  P.  caerulus 


Great  Tit  P.  major 
Treecreeper  Certhia  familiaris 
Jay  Garrulus  glandarius 
Magpie  Pica  pica 
Jackdaw  Corvus  monedula 
Rook  C.  fragile gus 
Carrion  Crow  C.  corone 
Raven  C.  corax 
Starling  Sturnus  vulgaris 
House  Sparrow  Passer  domesticus 
Tree  Sparrow  P.  montanus 
Chaffinch  Fringilla  coelebs 
Greenfinch  Carduelis  chloris 
Goldfinch  C.  carduelis 
Siskin  C.  spinas 
Linnet  C.  cannabina 
Crossbill  Loxia  curvirostra 
Bullfinch  Pyrrhula  pyrrhula 
Yellowhammer  Emberiza  citrinella 
Reed  Bunting  E.  schoeniclus 
Com  Bunting  Milaria  calandra 
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BREEDING  BIOLOGY  OF  A  RAVEN  Corvus  corax  POPULATION  IN  THE 

BRECON  BEACONS 

ANDREW  DIXON,  Northumbrian  Water  Ecology  Centre,  Science  Complex,  University  of 

Sunderland,  Sunderland,  SRI  3SD 

SUMMARY 

This  paper  presents  the  results  of  a  study  on  the  breeding  biology  of 
Ravens  undertaken  over  three  field  seasons  (1993  to  1995)  in  a  399  km2 
study  area  of  the  Brecon  Beacons.  In  total  45  territories  were  occupied  in 
at  least  one  breeding  season  representing  a  territory  density  of  11.3 
pairs/100  km2,  with  a  mean  annual  occupation  rate  of  92%  which  is 
equivalent  to  an  annual  breeding  density  of  10.4  pairs/100  km2.  Ravens 
exhibited  a  preference  for  nesting  on  or  adjacent  to  open  sheepwalk  and  a 
tendency  to  avoid  towns  and  villages,  whilst  forestry  plantations  appeared 
to  have  little  or  no  detrimental  influence  on  distribution  or  breeding 
density.  Nests  were  built  in  a  variety  of  natural  and  man-made  sites  and 
most  clutches  were  laid  in  the  second  week  of  March.  The  mean  clutch 
size  was  4.6  (N  =  41)  and  the  mean  brood  size  at  fledging  for  successful 
nests  was  2.9  {N  =  28).  The  calculated  fledging  success  for  the  population 
in  the  Brecon  Beacons  was  70%.  Throughout  the  paper  comparisons  are 
made  with  previous  studies  on  the  species  in  central  and  north  Wales  and 
the  potential  impact  of  extensification  of  sheep  stocks  on  the  Raven 
population  is  discussed. 

INTRODUCTION 

The  current  estimate  of  the  combined  British  and  Irish  breeding  Raven  ( Corvus  corax) 
population  stands  at  around  10,500  pairs  (Gibbons  et  al,  1993),  and  on  the  British  mainland 
the  species  is  confined  mainly  to  the  hills  and  coastal  regions  in  the  north  and  west.  The 
Welsh  breeding  population  accounts  for  over  10%  of  this  British  total,  with  1250  to  1500 
pairs  nesting  in  the  Principality  (Lovegrove  et  al,  1994),  where  the  breeding  density  in  the 
uplands  of  central  Wales  is  one  of  the  highest  recorded  throughout  the  entire  Holarctic  range 
of  the  species  (Newton  et  al,  1982).  This  pattern  of  distribution  and  abundance  is  closely 
linked  with  the  availability  of  food,  nest  sites  and  the  degree  of  persecution  suffered 
(Newton  et  al,  1982;  Dare,  1986;  Ewins  et  al,  1986). 

Studies  undertaken  in  Wales  (Newton  et  al,  1982;  Dare,  1986)  southern  Scotland  & 
Northumberland  (Marquiss  et  al,  1978)  and  Shetland  (Ewins  et  al,  1986)  have  all  reported 
that  sheep  carrion  is  the  most  important  component  in  the  diet  of  Ravens,  though  in  Orkney 
they  fed  mainly  on  rabbit  carrion  as  sheep  carrion  was  less  abundant  (Marquiss  &  Booth, 
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1986).  The  high  sheep  stocking  densities  found  in  the  Cambrian  hills  results  in  a  plentiful 
supply  of  carrion  which  in  turn  lessens  territorial  demands  and  leads  to  the  very  high 
breeding  density  found  in  the  region  (Newton  et  al,  1982).  It  is  this  availability  of  sheep 
carrion,  particularly  in  winter  and  early  spring,  that  has  maintained  the  good  numbers  of 
characteristic  Welsh  upland  birds  such  as  Kite,  Buzzard  and  Raven  which  are  admired  by 
local  and  visiting  birdwatchers  alike. 

At  present,  the  primary  conservation  objective  of  upland  management  for  birds  has 
been  to  work  towards  long-term  reductions  in  sheep  stocking  densities  and  encourage  the 
regeneration  of  heather  moorland  (see  papers  in  Cadbury,  1993).  However,  given  that 
carrion-feeding  birds  are  an  important  and  integral  component  of  the  Welsh  avifauna,  it  is 
essential  that  conservation  management  plans  for  the  uplands  are  carefully  considered, 
because  the  benefits  of  heather  dominated  moorland  for  birds  may  vary  depending  on  the 
geographical  locality  within  the  UK.  In  order  to  be  able  to  make  informed  decisions  in  the 
development  of  management  plans  for  the  Welsh  uplands  it  is  important  that  base  line  data 
for  key  species  are  available. 

To  date  studies  have  been  conducted  on  Welsh  breeding  Ravens  in  the  rugged 
mountains  of  Snowdonia  and  moorland  of  Migneint-Hiraethog  in  the  north  (Ratcliffe,  1962; 
Dare,  1986)  and  in  the  central  Cambrian  hills  (Newton  et  al,  1982).  In  this  paper  I  describe 
the  results  of  a  study  covering  an  area  of  the  Brecon  Beacons  in  the  south  of  the  country,  the 
objectives  of  which  were  to  locate  all  the  nesting  territories  and  record  the  breeding  success 
at  nests. 


STUDY  AREA 

The  study  area  covered  399  km2  in  the  central  region  of  the  Brecon  Beacons,  south 
Wales.  The  area  was  chosen  for  ease  of  access  without  prior  knowledge  of  the  Raven 
breeding  distribution  and  delimited  by  the  1-km  Ordnance  Survey  squares  which  impinged 
on  the  main  boundary  roads. 

The  geology  of  the  area  is  dominated  mainly  by  the  Devonian  mountain  masses  of  Old 
Red  Sandstone  with  belts  of  younger  Carboniferous  Limestone  and  Millstone  Grit  in  the 
south.  Glacial  erosion  of  the  Old  Red  sandstone  has  produced  steep-sided,  north-facing 
valleys  with  broken  scarps  toward  the  mountain  summits.  Three  main  river  valleys  dissect 
the  area,  each  of  which  has  been  dammed  to  hold  one  or  more  reservoirs  and  all  have  been 
forested.  Small  remnants  of  deciduous  oak  and  ash  dominated  woodlands  were  scattered 
along  many  hillsides  to  altitudes  of  about  400  m  asl.  Grazing  land  comprised  open  sheep- 
walk  in  the  uplands,  generally  above  the  350  m  contour,  and  improved  enclosed  grazing 
land  below. 


METHODS 

During  the  breeding  seasons  of  1993  to  1995  attempts  were  made  to  locate  the  nest 
sites  of  all  the  breeding  Ravens  in  the  study  area  and  to  determine  the  breeding  success  of 
individual  pairs.  Nest  sites  were  initially  located  by  systematically  searching  suitable  nesting 
areas  during  and  outside  the  breeding  season;  thereafter  additional  sites  were  located  by 
concentrating  searches  in  gaps  in  the  distribution  of  known  nest  sites.  Working  in  this  way 
the  coverage  of  territories  improved  in  each  year  with  28,  35  and  45  territories  identified  in 
1993  to  1995  respectively. 

Nearest  neighbour  distances  were  calculated  by  treating  each  pair  as  an  independent 
data  point  and  recording  the  distance  between  nearest  nests  from  Ordnance  Survey  maps 
(OS  1:25,000  series).  Where  pairs  used  more  than  one  nest  site  between  years  the  mid-point 
of  these  nests  was  used  and  in  situations  where  a  nearest  neighbour  nested  outside  the  study 
area  this  distance  was  used  in  order  to  minimise  the  influence  of  edge  effects  within  a  finite 
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study  area. 

Land  use  might  be  expected  to  influence  the  distribution  of  breeding  Ravens  within  the 
study  area.  Three  specific  hypotheses  were  tested:  (i)  Ravens  will  show  a  preference  for 
open  sheep-walk  because  sheep-walk  holds  more  carrion  than  enclosed  land,  (ii)  Ravens 
will  avoid  forestry  because  afforestation  reduces  the  area  available  for  foraging  and  (iii) 
Ravens  will  avoid  nesting  near  towns  and  villages  because  they  require  secluded  nesting 
sites.  In  order  to  test  these  hypotheses  I  recorded  the  presence  or  absence  of  selected  habitat 
categories  within  1-km  squares  from  maps  (OS  1:25,000  series).  The  following  habitat 
categories  were  recorded  as  present  within  a  square  if  the  total  area  occupied  more  than  one 
ha:  forestry,  deciduous  woodland,  enclosed  agricultural  land,  open  sheep-walk,  land  below 
250  m  asl;  land  between  250-500  m  asl  and  land  above  500  m  asl.  In  addition  the 
presence/absence  of  occupied  farms  and  towns/villages  was  recorded  for  each  square. 

The  nesting  habitat  of  breeding  Ravens  was  assessed  by  recording  the 
presence/absence  of  the  same  habitat  categories  in  1-km  squares  centred  on  the  nest  sites.  I 
chose  an  area  of  one  km2  in  order  to  make  a  direct  comparison  with  data  obtained  for  the 
study  area  as  a  whole,  and  it  must  be  emphasised  that  one  km2  should  not  be  regarded  as 
representing  the  entire  foraging  area  of  a  pair  of  Ravens.  It  was  not  possible  to  accurately 
assess  the  land  use  within  individual  territories  because  the  size  and  shape  of  each  territory 
could  not  be  determined.  From  the  analysis  of  nearest  neighbour  distances  individual 
territory  sizes  appear  to  vary  to  a  large  extent  and  in  addition  it  is  known  that  breeding 
Ravens  also  forage  outside  their  territories,  particularly  at  places  such  as  rubbish  tips. 
However,  even  though  it  does  not  represent  the  entire  foraging  range  of  a  breeding  pair,  one 
km2  equates  to  the  area  defended  around  the  nest. 

It  was  not  possible  to  devote  enough  time  to  directly  record  the  breeding  success  of  all 
the  nests  within  the  study  area;  some  nests  were  found  at  an  early  stage,  some  at  a  late  stage 
and  some  were  not  followed  to  a  conclusion.  Incomplete  data  such  as  this  present  a  number 
of  problems  in  the  analysis  of  breeding  success  which,  to  a  certain  extent,  can  be  overcome 
by  calculating  the  daily  survival  rates  of  eggs  and  young.  A  method  of  calculating  nesting 
success  in  this  way  was  developed  by  Mayfield  (1961;  1975)  and  in  this  study  I  calculated 
the  breeding  success  using  the  Mayfield  method  as  modified  by  Miller  &  Johnson  (1978). 
The  suitability  of  this  approach,  which  takes  into  account  the  long  intervals  between  nest 
visits,  has  been  supported  by  a  comparison  of  various  techniques  for  estimating  nesting 
success  (Johnson,  1979).  Brood  failure  rates  might  be  expected  to  vary  over  the  different 
stages  of  the  breeding  cycle,  so  daily  mortality  rates  were  calculated  separately  for  (i)  the 
egg  stage,  (ii)  for  chicks  less  than  7  days  old,  (iii)  for  chicks  between  8  and  14  days  old  and 
(iv)  for  chicks  between  15  and  21  days  old. 

The  first  egg  date,  clutch  size  and  fledging  success  was  obtained  from  a  number  of 
nests.  The  first  egg  date  was  ascertained  either  through  checking  the  nest  during  laying  or  by 
back  dating  from  young  which  could  be  aged  accurately  (i.e.  those  less  than  10  days  old). 
Clutches  were  regarded  as  complete  for  the  purpose  of  recording  clutch  size  if  the  number 
of  eggs  remained  the  same  on  2  visits  at  least  3  days  apart,  if  the  stage  of  incubation  could 
be  assessed  from  the  age  of  chicks  on  a  subsequent  visit  or  if  clutches  contained  a  distinctive 
pale,  light-spotted  last  egg  (Lowther,  1988;  Preston,  1957).  The  number  of  fledglings  was 
taken  as  the  number  of  young  in  successful  nests  which  were  at  least  3  weeks  old  when  last 
counted. 


RESULTS 

Breeding  density  &  territory  occupation 

In  total  45  territories  were  occupied  in  at  least  one  breeding  season  between  1993  and 
1995,  representing  a  territory  density  of  11.3  pairs/100  km2.  This  figure  is  similar  to  the 
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breeding  density  found  in  Snowdonia  but  is  lower  than  that  recorded  in  the  Cambrian 
mountains  (see  Table  1).  However,  not  all  territories  were  occupied  in  every  year  and  over  3 
years  the  mean  territory  occupation  was  92%  (100/109),  which  is  equivalent  to  an  annual 
density  of  10.4  pairs/100  km2.  There  appeared  to  be  the  potential  for  an  increase  in  the 
breeding  population,  as  the  whole  of  the  Beacons  study  area  was  not  sectioned  into  breeding 
territories  (see  Figure  1).  Eight  areas  were  known  to  have  held  breeding  pairs  in  previous 
years  but  remained  unoccupied  during  this  study,  whilst  gaps  in  the  distribution  holding 
suitable  nesting  habitat  could  have  accommodated  additional  breeding  pairs. 


Table  1.  The  breeding  densities  of  Ravens  recorded  in  different  upland  regions  of 


Wales. 

Area 

Average  % 

studied 

No:  of 

occupied 

Density 

Region 

(Km2) 

territories 

annually 

(pairs/ 100  Km2) 

Snowdonia(l) 

926 

91 

91 

10.5 

Migneint-Hiraethog  (1) 

All 

20 

92 

4.2 

Cambrian  Mountains  (2) 

470 

72* 

94 

15.3 

Brecon  Beacons  (3) 

399 

45 

92 

11.3 

References:  (1)  Dare  1986.  (2)  Newton  et  al  1982.  (3)  This  study. 

Note:  *  excludes  7  unoccupied  former  territories. 

The  distribution  of  territories  within  the  study  area  is  shown  in  Figure  1.  The  nearest 
neighbour  distances  between  nests  ranged  from  800  m  to  3,660  m  with  a  mean  of  2,042  m. 
Assuming  little  or  no  overlap  in  territory  boundaries  and  a  circular  shape  an  estimate  of 
territory  area  can  be  made  by  taking  the  mid-point  of  the  nearest  neighbour  distances  as  the 
radius  of  the  territory.  Thus  territory  areas  ranged  from  0.5  km2  to  23.4  km2  with  a  mean  of 
3.3  km2.  However,  these  figures  must  be  treated  with  caution  as  territories  are  unlikely  to  be 
circular  in  shape  and  nest  sites  will  not  necessarily  be  placed  centrally  in  the  territory. 

There  appeared  to  be  little  or.  no  altitudinal  difference  in  nest  spacing,  the  mean 
distance  between  nests  below  300  m  asl  was  2.0  km  ( N  =  7)  and  the  mean  distance  for  nests 
above  400  m  asl  was  1.9  km  (N  =  14)  whilst  at  mid-range  altitudes  between  300  and  400  m 
asl  the  mean  nest  spacing  distance  was  2.1  km  (N  =  24).  Ravens  tended  to  occupy  the  same 
territories  year  after  year  and  intruding  Ravens  were  usually  driven  away  from  the  nest  area 
by  one  or  both  of  the  territorial  birds.  Casual  observations  suggested  that  most  of  these 
intrusions  were  made  by  neighbouring  territory-holding  birds  rather  than  non-breeding 
birds.  Occasionally  Ravens  were  seen  passing  high  over  territories,  though  birds  flying  at 
such  heights  generally  did  not  elicit  a  response  from  the  territory  holders. 

The  mean  distance  of  2  km  between  occupied  nests  indicates  that  Ravens  hold  large 
territories.  However,  the  fact  that  some  nests  were  closer  than  this  (the  minimum  distance 
recorded  between  nests  was  only  800  m)  suggests  that  the  core  defended  area  within  the 
territory  is  much  smaller.  During  all  stages  of  the  breeding  cycle  both  Ravens  were 
frequently  encountered  in  the  immediate  vicinity  of  the  nest  site;  both  adults  were  recorded 
at  the  nest  site  on  83%  of  visits  during  the  stage  of  nest  building,  73%  of  visits  during 
incubation  and  80%  of  visits  when  young  were  present  in  the  nest  (Table  2).  The  presence 
of  both  birds  in  the  nest  area  is  obviously  important  to  protect  the  nest  site  effectively 
against  intruders  and  potential  predators. 
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FIGURE  1:  Distribution  of  breeding  Raven  territories  within  the  Brecon  Beacons  (1993- 
1995).  Filled  circles  represent  territories  where  nests  were  found  and  open  circles  occupied 
territories  where  nests  were  not  located.  Territories  joined  by  lines  indicate  probable 
territory  shifts  between  years  and  the  crosses  indicate  the  nearest  known  occupied  territories 
outside  the  study  area. 


Table  2.  The  frequency  of  the  presence  of  Ravens  in  the  immediate  nest  area  when 
sites  were  visited. 


Nest  stage 

Nest  building 

Incubation 

Young 


Number  (and  %)  of  visits  with 
No  Ravens  One  adult 

8(17)  0 

2  (  3)  18(25) 

3(7)  6(13) 


Both  ad 
40  (83) 
53  (72) 
36  (80) 


Ravens  are  quite  aggressive  in  defence  of  the  nest  area  and  their  smaller  relatives 
Carrion  Crow  ( Corpus  corone )  were  not  often  found  nesting  close-by  but  Jackdaws  ( Corvus 
monedula),  which  probably  did  not  represent  such  a  threat  to  eggs  or  young,  were  found 
nesting  within  5  m.  Aggressive  encounters  with  other  species  were  seen  with  Peregrine 
(. Falco  peregrinus ),  Buzzard  ( Buteo  buteo)  and  Goshawk  ( Accipiter  gentilis ),  but  all  were 
recorded  nesting  within  50  m  of  Raven  nests.  In  addition,  Sparrowhawk  ( Accipiter  nisus ) 
and  Kestrel  ( Falco  tinnunculus)  were  found  nesting  within  100m. 

Nesting  sites 

The  habitat  preferences  of  nesting  Ravens  was  assessed  by  comparing  the  land  use 
within  1  km  squares  centred  on  nest  sites  with  that  within  1  km  squares  occurring  in  the 
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study  area  as  a  whole  (Table  3).  In  the  Brecon  Beacons,  Ravens  showed  a  marked 
preference  for  open  sheep-walk  ( Chi2  corrected  for  continuity  =  4.75,  P  =  0.03 )  and  a 
tendency  to  avoid  towns  &  villages  ( Chi2  corrected  for  continuity  =  3.20,  P  =  0.07)  for 
nesting  purposes. 

Table  3.  Habitat  characteristics  of  Raven  nesting  sites  in  the  Brecon  Beacons. 

Habitat  preferences  were  examined  using  Chi2  analysis  and  significant 
variations  from  expectation  (indicating  selection)  are  shown  as 
*P<0.1,  **P<0.05. 


Occurrence  in 

1-Km  squares  (%) 

Habitat  category 

Within  the  study  area 

Centred  on  Raven  nest  sites 

Enclosed  land 

65.4 

75.6 

Open  sheep-walk 

72.7 

88.9** 

Coniferous  forest 

35.8 

37.8 

Deciduous  forest 

40.9 

48.9 

Farmsteads 

49.4 

42.2 

Towns  and  villages 

14.0 

* 

VO 

Land  <250  m  asl 

33.3 

31.1 

Land  250-500  m  asl 

83.5 

91.1 

Land  >500  m  asl 

34.6 

37.8 

The  altitude  of  Raven  nests  ranged  from  200  to  720  m  above  sea  level  with  over  half 
the  nest  sites  being  between  300  and  400  m.  In  the  45  occupied  territories  nests  were  built  in 
58  different  sites  during  the  three  years  of  study.  Cliff  nest  sites  included  1 1  on  natural  rock 
exposures,  1 1  in  disused  quarries  and  one  in  an  active  quarry;  whilst  tree  nesters  utilised  a 
range  of  species  with  7  in  Oak,  7  in  Scots  Pine,  6  in  Beech,  4  in  Larch,  3  in  Spruce,  one  each 
in  Ash,  Birch,  Alder  and  Sycamore.  A  further  4  nests  were  sited  on  electricity  pylons. 
Where  there  was  a  choice  between  apparently  suitable  trees  and  cliff  nest  sites  within 
territories,  the  birds  preferentially  occupied  cliffs  (9/10  cases).  Among  tree  nesters,  birds 
generally  chose  the  taller  trees  within  the  territory  and  appeared  to  show  a  preference  for 
Scots  Pine  where  it  was  present.  In  upland  areas,  where  nest  sites  were  in  short  supply  nests 
were  built  on  electricity  pylons  and  one  pair  even  nested  below  ground  level  on  a  rock 
exposure  within  a  limestone  swallow  hole.  Nest  heights  above  ground  varied  depending  on 
the  site  and  ranged  from  6m  to  45  m. 

Timing  of  breeding 

The  Raven  is  one  of  the  earliest  species  to  breed  in  the  British  Isles  with  the  first 
clutches  appearing  in  February,  though  many  birds  do  not  lay  until  the  end  of  March  or  even 
in  April  (Davis  &  Davis,  1984;  personal  data).  Over  the  three  years  of  this  study  the  laying 
date  of  the  first  egg  was  known  to  within  +/-  3  days  for  29  clutches  and  ranged  from  22nd 
February  to  24th  March  with  a  mean  first  egg  date  of  10th  March.  The  first  young  hatched 
in  mid  March  though  the  majority  did  not  appear  until  the  end  of  the  month  or  early  in 
April.  The  nestling  period  is  prolonged  and  most  chicks  remain  in  or  near  the  nest  for  5  to  6 
weeks  (Cramp  and  Perrins,  1994)  and  on  one  occasion  during  this  study  a  brood  was  present 
in  the  nest  for  at  least  7  weeks. 

Breeding  success 

During  the  years  1993  to  1995  a  total  of  97  nests  was  found  and  the  final  outcome  was 
recorded  for  59  of  these.  Clutches  were  not  recorded  in  14  nests,  of  these  3  were  not 
checked  after  nest  building  was  noted,  clutches  were  not  laid  in  7  and  may  not  have  been 
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laid  in  a  further  4.  Of  the  83  clutches  known  to  have  been  laid,  the  outcome  was  not 
recorded  for  14,  13  failed  and  a  further  3  either  failed  on  eggs  or  small  young.  Of  the  53 
broods  known  to  have  hatched,  the  outcome  was  not  recorded  for  21,  2  broods  failed  and  the 
remainder  fledged  successfully.  If  we  only  consider  those  nests  where  clutches  were  known 
to  be  laid  and  also  where  the  final  outcome  was  known  then  at  least  one  chick  successfully 
fledged  from  30  nests  and  18  nests  failed  to  fledge  any  young,  i.e  an  observed  fledging 
success  of  62.5%.  However,  this  figure  does  not  accurately  reflect  the  true  breeding  success 
in  the  population  because  a  higher  proportion  of  failed  nests  will  have  a  known  final 
outcome  than  successful  nests. 

To  counter  this  problem  of  incomplete  data  the  breeding  success  of  the  population  was 
determined  using  the  ‘Mayfield  method’  (Mayfield,  1961;  1975)  as  modified  by  Miller  and 
Johnson  (1978).  To  calculate  nesting  success  nests  must  be  visited  on  at  least  2  occasions 
and  in  this  study  multiple  visits  were  made  at  49  nests.  Of  these  8#  failed  during  629.3  nest- 
days  of  incubation  which  represents  a  daily  mortality  rate  of  0.013  clutches/day  (#  3  nests 
which  could  have  failed  during  incubation  or  at  the  small  young  stage  have  been  included  in 
this  total).  The  daily  survival  rate  of  clutches  is  1  -  0.013  =  0.987.  Thus,  for  an  average 
period  of  23  days  in  which  eggs  are  in  the  nest,  the  probability  of  clutch  survival  to  hatching 
is  0.98723  =  0.745. 

Brood  survival  was  calculated  separately  in  weekly  stages  to  control  for  possible 
differences  in  mortality  rate  with  brood  age.  A  single  brood  less  than  one  week  old  failed 
during  253.4  nest-days,  representing  a  daily  mortality  rate  of  0.004  broods/day  and  another 
brood  aged  between  one  and  two  weeks  old  was  lost  during  221.6  nest-days,  representing  a 
mortality  rate  of  0.005.  No  broods  were  lost  after  their  second  week.  Thus  the  probability  of 
broods  which  hatch  surviving  to  fledging  is  0.9967  x  0.9957  =  0.942.  From  the  survival 
values  calculated  the  percentage  of  clutches  which  could  be  expected  to  result  in  at  least  one 
fledged  chick  is  0.745  x  0.942  x  100  =  70.2%. 


Table  4.  Clutch  sizes  and  the  number  of  fledglings  (successful  nests  only)  in  Ravens 
breeding  in  the  Brecon  Beacons  1993-1995. 


No.  of 

clutches/broods  1 

Clutch  size  49  0 

Fledglings  30  3 


Clutch/Brood  size 

3  4 

5 

6 

Mean 

4 

10 

19 

12 

4.6 

11 

6 

2 

0 

2.9 

The  clutch  size  in  46  first  nests  ranged  from  2  to  6  eggs,  with  a  mean  of  4.7  eggs 
(excluding  3  repeat  clutches  with  a  mean  of  3.3  eggs)  and  the  number  of  fledglings 
produced  at  27  first  nests  ranged  from  1  to  5  with  a  mean  of  2.9  chicks,  whilst  3  repeat  nests 
produced  a  mean  of  2.3  young  (Table  4). 

Causing  of  nest  failures 

In  total  29  nests  were  recorded  as  failing.  Clutches  were  not  laid  in  7  nests  and  a  further 
4  may  not  have  held  eggs.  Of  the  83  nests  in  which  clutches  were  laid,  13  failed  during 
incubation.  Clutches  disappeared  in  8  cases,  probably  taken  by  egg  collectors  or  destroyed 
by  vandals  and  farmers.  Of  the  remainder,  2  clutches  were  predated,  2  were  destroyed  by 
rockfalls  (in  one  case  the  bird  continued  to  incubate  a  rock  in  the  nest)  and  one  clutch  failed 
to  hatch.  Three  nests  failed  around  the  time  of  hatching  and  could  have  held  eggs  or  small 
young,  and  these  failures  were  probably  attributable  to  poor  weather  conditions.  In  the  2 
cases  where  nest  failure  occurred  with  chicks,  one  was  destroyed  by  a  farmer  and  another 
failed  because  of  campers  below  the  nest  tree,  whilst  at  a  further  nest  3  out  of  5  young  were 
shot  just  prior  to  fledging. 
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Post-breeding  behaviour 

After  fledging  the  juveniles  tended  to  remain  near  the  nest  area  until  the  end  of  July  or 
early  in  August,  after  which  only  the  adult  birds  were  seen  occupying  the  territory.  In 
August  and  September  I  have  several  records  of  small  parties  (2-4  birds)  of  juvenile  Ravens 
together  in  areas  where  there  were  no  nests,  suggesting  that  after  dispersal  from  the  natal 
territory  broods  do  not  immediately  split-up.  To  date  there  have  been  no  recoveries  of  young 
birds  ringed  in  the  area. 

Adult  Ravens  tended  to  remain  on  or  near  the  territory  throughout  the  winter.  Although 
on  some  days  there  were  no  birds  to  be  seen,  droppings  on  cliff  ledges  and  tree  branches 
suggested  that  the  birds  at  least  roosted  near  the  nest  area.  It  is  possible  that  some  adults 
leave  their  nesting  territories  for  extended  periods  to  feed  and  roost  near  rubbish  tips  but  I 
believe  this  was  unlikely  as  a  visit  to  a  Raven  territory  in  winter  would  often  show  signs  of 
recent  occupation. 

Non-breeding  birds 

Within  the  study  area  aggregations  of  non-breeding  birds  were  regularly  noted  in  2 
sites  throughout  the  year.  At  one  of  these,  a  large  landfill  site  near  Merthyr  Tydfil,  upwards 
of  30  birds  could  be  seen  on  occasions,  even  during  the  breeding  season.  These  flocks 
included  non-breeders  and  resident  birds  from  territories  close  by;  pellets  composed  of 
plastic  and  other  litter  were  found  at  nest  sites  near  the  dump.  Indeed,  the  importance  of  the 
dump  as  a  food  source  for  breeding  Ravens,  as  well  as  non-territorial  birds,  was  reflected  by 
the  fact  that  I  found  that  the  shortest  distances  recorded  between  nest  sites  occurred  near  the 
dump.  Many  of  the  non-breeding  birds  seen  were  in  pairs  and  even  within  flocks  pairs  were 
often  discernible  as  has  been  reported  elsewhere  (e.g.  Heinrich,  1990).  It  seems  likely  that 
most  of  the  non-breeders  were  immature  birds  and  that  pair-bonds  are  made  prior  to  territory 
establishment. 


DISCUSSION 

The  density  of  breeding  Ravens  found  in  the  Brecon  Beacons  was  similar  to  that 
previously  reported  for  the  more  mountainous  region  of  Snowdonia  in  north  Wales  (Dare, 
1986),  but  lower  than  that  found  in  the  Cambrian  Mountains  of  mid  Wales  (Newton  et  al, 
1982).  The  habitat  characteristics  of  Raven  nest  sites  was  compared  with  that  of  the  Brecon 
Beacons  study  area  as  a  whole  in  order  to  obtain  some  indication  of  the  ecological 
requirements  of  the  species  for  breeding.  The  area  analysed  around  each  nest  site  was  1  km:, 
much  smaller  than  the  total  area  over  which  Ravens  might  reasonably  be  expected  to  forage, 
and  about  a  third  of  the  estimated  mean  territory  size  (3.3  km2).  Nevertheless,  even  though 
the  habitat  characteristics  of  the  nesting  sites  does  not  necessarily  equate  with  the  habitat 
within  the  entire  territory  it  still  provides  an  indicator  of  the  ecological  requirements  of  the 
species  within  a  core  area  around  the  nest. 

Ratcliffe  (1962)  noted  that  spacing  distances  between  nests  are  not  directly  comparable 
with  those  for  breeding  territories  in  the  strict  sense  of  an  observable  defended  area.  It  has 
been  shown  that  Ravens  defend  a  core  area  within  their  territories  (Goethe,  1961  quoted  by 
Heinrich,  1990)  and  evidence  that  Ravens  spend  much  of  their  time  in  this  core  area  around 
the  nest  site  comes  from  the  fact  that  when  nests  were  visited  one,  and  often  both  ravens 
were  frequently  within  500  m  of  the  nest.  It  seems  likely  that  this  area  provides  general 
foraging  habitat  for  the  birds  around  the  nest  and  longer  distance  forays  outside  this  area  are 
probably  directed  mainly  at  a  specific  food  source  such  as  a  carcass  or  rubbish  tip,  which 
could  be  either  within  or  outwith  the  greater  territory  boundary.  Carrion  Crow  studies  have 
shown  that  the  amount  of  time  crows  can  devote  to  nest  defence  is  related  to  food 
availability  in  the  vicinity  of  the  nest;  where  food  supplies  are  plentiful  adults  are  absent 
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from  the  nest  area  less  and  brood  survival  is  increased  (Yom-Tov,  1973). 

In  order  to  maximise  brood  survival  we  might  expect  Ravens  to  preferentially  select 
nest  sites  with  the  most  abundant  food  supply  in  the  immediate  vicinity.  In  the  Brecon 
Beacons  nesting  Ravens  showed  a  preference  for  open-sheepwalk,  probably  because  this 
habitat  offers  the  richest  food  supply.  Open  sheep-walk  is  poor  quality  grazing  land  at  high 
altitude,  subject  to  harsh  weather  conditions  and  often  stocked  at  a  higher  density  than  the 
land  can  easily  support.  Under  these  conditions  sheep  mortality  will  be  greater  than  in 
adjacent  enclosed  land  with  the  added  benefit  for  Ravens  that  sheep  carcasses  are  not 
quickly  removed.  Previous  studies  have  shown  that  the  primary  factor  which  influences  the 
breeding  density  of  Ravens  is  the  availability  of  carrion,  particularly  during  winter  and 
spring  (Newton  et  al,  1982). 

Forestry  in  the  Brecon  Beacons  seems  to  have  had  little  impact  on  the  Raven 
population.  In  fact,  it  probably  has  some  benefit  in  that  the  forest  edge  provides  suitable 
nesting  sites  in  upland  areas  where  there  were  none  before.  The  detrimental  impact  of 
afforestation  reported  in  Southern  Scotland  and  Northumbria  (Marquiss  et  al,  1978)  was 
associated  with  large  unbroken  tracts  of  ‘blanket’  forestry,  whereas  in  the  Brecon  Beacons 
individual  forests  are  relatively  small  and  confined  mainly  to  the  valley  sides  rather  than 
obliterating  the  open  sheepwalk  of  the  hill  tops. 

Comparison  of  the  habitat  characteristics  of  the  Brecon  Beacons  and  Cambrian 
Mountains  study  areas  show  that  the  percentage  of  open  sheepwalk  is  greater  and  the  area  of 
conifer  plantation  is  much  less  in  the  Beacons  (Table  5).  Given  the  apparent  importance  of 
open  sheepwalk  for  breeding  Ravens  the  lower  breeding  density  in  the  present  study 
compared  with  the  Cambrian  Mountains  may  appear  paradoxical.  The  most  likely 
explanation  is  that  sheep  stocking  densities  are  higher  in  the  hills  of  the  Cambrian 
Mountains  ( ca .  150  ewes  per  km2)  than  on  the  common  land  of  the  Brecon  Beacons 
National  Park.  Unfortunately,  I  have  no  data  on  stocking  densities  in  the  study  area. 
However,  as  breeding  Ravens  showed  a  tendency  to  avoid  towns  &  villages,  an  alternative 
or  additional,  explanation  is  that  the  Cambrian  study  area  is  more  remote,  only  about  30%  of 
the  1  km  grid  squares  held  occupied  houses  (Newton  et  al,  1982)  compared  to  50%  of  the 
squares  in  the  Beacons. 

Table  5.  Habitat  characteristics  of  Brecon  Beacons  and  Cambrian  Mountains  study 
areas,  expressed  as  a  %  of  the  total  area. 


Open 

Enclosed 

Coniferous 

Sheep-walk 

Farmland 

Plantation 

Other 

Cambrian  Mountains 

40.0 

28.4 

23.2 

8.4 

Brecon  Beacons 

48.6 

31.9 

10.4 

9.1 

The  percentage  of  territories  occupied  in  this  study  (92%)  was  very  similar  to  that 
found  in  the  Cambrian  Mountains  (94%).  Davis  and  Davis  (1984)  record  that  unoccupied 
territories  in  their  study  occurred  in  areas  where  the  density  could  be  considered  high  and 
apparently  suffered  a  higher  incidence  of  human  persecution.  This  did  not  appear  to  be  the 
case  in  the  Brecon  Beacons,  territories  which  were  unoccupied  in  one  or  two  of  the  years  of 
study  tended  to  be  in  the  marginal  areas  and  there  was  no  indication  of  persecution.  It  is 
possible  that  such  occasional  territories  are  not  capable  of  supporting  breeding  pairs  every 
year. 

The  distribution  of  territories  in  the  study  area  (Figure  1)  illustrates  clearly  that  Ravens 
mainly  nest  in  upland  areas,  i.e.  above  250  m  asl.  The  lower  lying  land  of  the  Usk  valley 
making  up  the  northern  and  western  edge  of  the  study  area  held  very  few  nesting  pairs. 
However,  nest  spacing  was  not  greater  at  lower  altitudes,  i.e.  below  300  m  asl,  than  in 
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upland  areas,  i.e.  above  400  m  asl,  and  overall  was  similar  to  that  found  in  lowland  farmland 
in  the  Cambrian  Mountains.  Newton  et  al  (1982)  reported  greater  distances  between  nests 
on  farmland  than  on  sheepwalk  but  in  this  study  only  5  territories  did  not  contain  any 
sheepwalk,  thus  a  similar  comparison  could  not  be  made.  Davis  and  Davis  (1984)  alluded  to 
nest  spacing  and  clutch  sizes  varying  in  relation  to  altitude,  with  shorter  distances  between 
nests  and  small  clutches  at  mid-range  altitudes  than  those  above  350  m  or  below  250  m  als. 
However,  in  this  study  there  was  no  such  relationship  between  altitude  and  spacing  or  clutch 
size. 

The  calculated  breeding  success  of  the  Brecon  Beacons  population  was  70%.  In  the 
Cambrian  Mountains  65%  (181/278)  of  clutches  resulted  in  fledged  young  (Davis  &  Davis, 
1984).  This  value  was  obtained  by  direct  measurement  of  all  the  nests  in  the  study 
population,  and  though  it  is  lower  it  is  not  significantly  different  from  the  breeding  success 
calculated  in  this  study  {Chi2  corrected  for  continuity /  =  0.55,  P  =  0.47).  During  the  years 
1992  to  1993  an  extensive  and  ongoing  study  of  Ravens  in  central  Wales  revealed  that  73% 
(161/222)  of  nest  building  pairs  succeeded  in  fledging  young  (Tony  Cross,  Welsh  Raptor 
Study  Group  Newsletters).  In  North  Wales,  Dare  (1986)  reported  that  58-85%  of  nests 
produced  some  fledged  young  in  Snowdonia  and  59  -  77%  did  so  in  Migneint-Hiraethog. 
Again,  these  values  for  breeding  success  are  broadly  similar  to  those  found  in  the  present 
study. 

The  mean  clutch  and  fledged  brood  sizes  recorded  in  the  Brecon  Beacons  were  very 
similar  to  those  found  in  the  Cambrian  Mountains  (Davis  &  Davis,  1984), 
Snowdonia/Migneint-Hiraethog  (Dare,  1986)  and  elsewhere  in  Great  Britain  (Shetland: 
Ewins  et  al,  1986;  southern  Scotland  &  Northumberland;  Marquiss  et  al,  1978).  Brood 
reduction  occurred  in  most  nests  and  probably  took  place  mainly  around  the  time  of 
hatching  (Ratcliffe,  1990).  Some  broods  showed  an  asynchronous  hatching  sequence  from 
the  first  to  last  egg  and  on  other  occasions  the  majority  of  the  brood  hatched  synchronously 
with  the  remainder  hatching  at  daily  intervals  thereafter.  The  last  chick  to  hatch  rarely 
survived,  probably  through  starvation  because  of  sibling  rivalry.  Dead  chicks  and  addled 
eggs  were  quickly  removed  from  the  nest  or  eaten  by  the  parent  birds. 

Most  whole  nest  failures  occurred  at  the  egg  stage  or  small  young  with  the  main  cause 
being  human  interference.  The  Brecon  Beacons  is  not  a  traditional  hunting  ground  for  egg 
collectors  and  suffered  from  nest  robbery  less  than  the  population  in  the  Cambrian 
Mountains,  where  collectors  accounted  for  at  least  7%  of  all  nest  failures  (Davis  and  Davis, 
1984).  However,  the  level  of  nest  failures  in  the  Beacons  is  not  significantly  less  than  in 
central  Wales  probably  because  of  the  activities  of  vandals  in  the  urban  areas  to  the  south  of 
the  study  area  and  occasional  nest  destruction  by  farmers.  Some  territories  suffer  from  such 
attentions  more  than  others  and  one  pair  on  the  outskirts  of  Merthyr  Tydfil  failed  to  hatch 
any  young  in  5  nesting  attempts  over  the  3  years. 

In  conclusion,  there  is  presently  a  healthy  population  of  Ravens  in  the  Brecon  Beacons 
where,  on  the  evidence  of  this  survey,  there  are  probably  in  the  region  of  135  pairs  annually 
nesting  in  the  whole  of  the  National  Park  (1344  km2).  The  spacing  distances  between  nests 
in  the  Beacons  suggests  that  food  availability  is  slightly  less  than  in  the  uplands  of  central 
Wales  and  that  the  carrion  supply  probably  limits  the  breeding  density  rather  than  any  other 
factor  such  as  the  availability  of  nest  sites.  Thus,  it  is  likely  that  any  changes  to  the 
agricultural  support  system  for  Less  Favoured  Areas  resulting  in  a  lowering  of  sheep 
stocking  densities  (extensification)  will  have  a  detrimental  impact  on  the  breeding  Raven 
population.  In  terms  of  bird  populations,  the  conservation  value  of  the  uplands  of  south- 
central  Wales  is  inextricably  linked  with  sheep  farming,  and  .the  prevailing  view  that  the 
conservation  objectives  for  British  uplands  should  be  towards  extensification  and  the 
regeneration  of  heather  moorland  (e.g.  Cadbury,  1993;  Egdell  et  al,  1993)  may  not  be  of 
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benefit  to  the  typical  Welsh  bird  communities. 
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SEASONAL  MOVEMENTS  OF  BLUE  TITS  Parus  caemleus 
AND  GREAT  TITS  P.  major  IN  MID  WALES 

/.  C.  ROBERTSON  &  F.  M.  SLATER ,  University  of  Wales,  Cardiff,  School  of  Pure  & 

Applied  Biology  Field  Centre ,  Llysdinam,  Newbridge- on-Wye,  Powys,  EDI  6NB. 

SUMMARY 

The  lack  of  individual  continuity  in  Blue  Tits  and  Great  Tits  ringed  in 
woodlands  in  mid-Powys  in  summer  and  winter  suggests  that  the  summer 
birds  move  out  to  be  replaced  by  different  birds  in  winter.  Admittedly 
limited  records  of  ringed  bird  movements  suggest  that  at  least  some  first 
year  Great  Tits  move  towards  the  south  coast  of  Wales  and  at  least  some 
Blue  Tits  move  in  a  south  south-easterly  direction  in  autumn  and  along 
the  reverse  of  this  route  in  spring. 

INTRODUCTION 

Both  the  Blue  Tit  ( Parus  caeruleus )  and  Great  Tit  (P.  major )  are  widespread  and 
abundant  over  much  of  Wales.  They  are  regular  occupants  of  nest  boxes  in  summer  and 
flock  through  the  woodlands  in  winter.  A  study  of  the  Parus  species  of  woodlands  in  mid- 
Powys  by  JCR  posed  the  question  “do  the  same  birds  remain  in  a  particular  woodland 
throughout  the  year?”  Ringing  returns  obtained  during  this  study,  combined  with  those 
obtained  in  previous  years  by  FMS  are  used  to  attempt  to  answer  the  question. 

METHODS 

Pulli  in  nest  boxes  on  the  Llysdinam  Estate  in  mid-Powys  have  been  ringed  annually 
since  1968  and  over  the  last  two  decades  many  have  been  mist-netted  outside  the  breeding 
season.  Between  1993  and  1995  JCR  ringed  Blue  Tits  and  Great  Tits  in  nest  boxes  and  from 
mist-nets  in  a  number  of  study  woodlands  within  a  radius  of  about  10km  of  Llysdinam. 

RESULTS 

Although  many  ringed  birds  have  been  controlled  in  our  study  area  few  box  ringed 
pulli  were  found  post  fledging  in  their  natal  woodlands.  Minor  local  movements  are  not 
presented.  All  recorded  movements  over  20km  from  or  to  the  study  area  are  given  below 
and  mapped  in  Figure  1 . 

Great  Tit 


J249499 

3 

22.07.93 

Coed  y  ciliau.  Powys 

RF 

17.10.93 

Pwllcrochan,  Dyfed.  114km  SW  87  days, 

VC57866 

1 

20.06.93 

Llysdinam,  Powys 

Blue  Tit 

RF 

03.02.94 

Taffs  Well,  Glamorgan.  77km  S  219  days. 

B806993 

1 

15.06.83 

Llysdinam,  Powys 

Xf 

31.12.83 

Hengoed,  Glamorgan.  63km  SSE  199  days. 

H234936 

3F 

13.12.92 

Lydney,  Gloucestershire 

BR 

10.05.93 

Talcoed.  Powys 

R 

28.11.93 

Lydney,  Gloucestershire 

X 

16.05.94 

Hay-on-Wye.  Powys.  90km  SSE  519  days. 

J3 13022 

1 

06.06.94 

Talcoed.  Powys 

RM 

05.11.94 

Llangorse  Lake.  Powys. -42km  SSE  152  days. 

J 101922 

5 

08.01.94 

Gilwem.  Gwent 

V 

01.05.94 

Llysdinam,  Powys.  53km  NNW  1 13  days. 

(M=male;  F=female;  l=pullus;  3= 

Hirst  year;  5=second  year;  X=dead;  B=breeding 

V=found  and  released;  R=as  V  but  by  ringer;  f=fresh). 
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FIGURE  1:  Long  distance  tit  movements  of  birds  ringed  or  controlled  in  the  mid-Wye 
valley.  Black  diamond  =  mid-Wye  valley;  Black  dots=ringing  or  recovery  points  of  Blue 
tits;  black  inverted  triangles=recovery  points  of  Great  tits. 


DISCUSSION 

Although  both  are  essentially  sedentary  birds,  both  Great  Tits  and,  more  frequently, 
Blue  Tits  are  known  to  show  some  slight  autumn  movements,  from  observations  at  coastal 
sites  such  as  Lavernock  Point  Glamorgan,  Goldcliffe  Gwent,  the  Pembrokeshire  headlands 
and  coastal  Meirionnydd  (Lovegrove  et  al  1994,  Donovan  &  Rees,  1994,  Hope  Jones  1974). 

Occasionally,  there  are  years  when  the  populations  irrupt  and  relatively  large  numbers 
are  found  on  the  Welsh  offshore  islands.  Lovegrove  et  al  (1994)  give  examples  of  such 
irruptions  from  1957,  1964,  1974  and  1981  and  Howlett  (1992)  and  Donovan  &  Rees 
(1994)  add  1991.  Lovegrove  et  al  (1994)  report  that  of  482  Blue  Tits  ringed  in  Wales  and 
subsequently  recovered,  397  moved  less  than  10  km.  Most  of  the  longer  distance  recoveries 


39 


were  birds  ringed  in  winter  which  showed  a  broadly  easterly  movement.  For  Great  Tits  they 
report  only  24  recoveries  of  over  10  km.  One  bird  ringed  in  Gwent  in  February  was  found 
dead  15  months  later  in  Cheshire.  Although  the  data  from  the  Llysdinam  area  are  quite 
limited,  they,  in  part,  add  confirmation  to  the  general  body  of  knowledge  already  discussed 
and  pose  some  possibilities  of  their  own.  The  two  Great  Tit  recoveries  show  a  clear 
movement  by  two  young  birds  from  mid-Wales  towards  the  south  coast.  J249499  would  be 
in  keeping  with  the  westerly  Great  Tit  autumn  movements  noted  by  Lockley  et  al  (1949) 
from  Pembrokeshire. 

All  the  Blue  Tit  recoveries  involve  birds  which,  at  least  in  part,  have  moved  along  the 
Wye  Valley.  Lovegrove  et  al  (1994)  refer  to  recoveries  of  winter  ringed  birds  moving  to  the 
east.  Here  we  have  four  birds  all  moving  in  a  south  south-easterly/north  north-westerly 
direction. 

H234936  is  clearly  the  most  remarkable  of  these,  having  been  ringed  in  December 
1992  in  Lydney  as  a  first  year  bird.  The  following  May  it  was  breeding  in  one  of  our  mid- 
Wales  woodlands,  returning  to  Lydney  by  November  1993  and  then  moving  up  the  Wye 
Valley  again  in  spring  1994  only  to  get  caught  in  a  summerhouse  at  Hay-on-Wye  where  it 
was  found  dead.  Its  3  recorded  locations  of  Talcoed,  Hay  and  Lydney  are  all  reasonably 
close  to  the  Wye  Valley  and  the  fact  that  it  was  twice  caught  at  Lydney  having  flown  up  and 
down  the  Wye  Valley  in  between  times  and  was  again  moving  upstream  when  it  got  killed 
suggest  something  more  than  an  “irruption'’  movement. 

Two  young  Blue  Tits  over  a  decade  apart  moved  from  our  mid-Wales  nest  box  sites, 
one  in  1983  to  Hengoed  in  Glamorgan  —  direction  166  degrees  and  the  other  in  1994  42  km 
to  Llangorse  —  direction  169  degrees.  Was  this  pure  chance  or  a  migratory  route?  The  angle 
taken  by  the  river  from  Newbridge-on-Wye  past  Builth  Wells  and  through  the  Mid-Wye 
Gorge  to  Llyswen  is  about  160  degrees. 

H234936  suggests  an  annual  movement  south  in  the  winter  and  north  in  the  spring  and 
B808993  and  J3 13022  add  weight  to  such  a  southerly  winter  movement,  in  this  case  of  first 
year  birds.  The  spring  return  migration  of  second  year  birds  along  the  same  angular  route  is 
given  credence  by  the  spring  movement  of  J101922  from  Gwent  to  Llysdinam. 

Griffiths  (1966)  did  examine  evidence  for  a  migration  route  for  waders  and  terns 
through  Central  Wales  and  presents  quite  good  circumstantial  evidence  for  the  use  of  the 
River  Wye  corridor  by  waders.  Ospreys  are  now  a  fairly  regular  passage  bird  but  the  value 
of  the  route  for  other  migrations  is  less  well  understood.  There  is,  however,  sufficient 
evidence  from  the  Parus  recoveries  to  suggest  why  JCR  found  so  few  ringed  pulli  in  the 
woodlands  after  fledging  and  so  few  winter  ringed  birds  in  the  summer  woods. 
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AVIAN  USE  OF  STUBBLE  AND  ROOT  CROPS  IN  WALES  DURING  THE  1993/94 

AND  1994/95  WINTERS. 

CLIVE  HURFORD.  CCW/EU  LIFE  Project,  School  of  Biological  Sciences,  University'  of 

Wales  Swansea,  Singleton  Park,  Swansea. 

SUMMARY 

As  a  result  of  declining  numbers  of  birds  reported  in  lowland  arable 
farmland  during  the  1980s  and  early  1990s,  the  Countryside  Council  for 
Wales  (CCW)  co-ordinated  a  Wales-wide  survey  during  the  1993/94  and 
1994/95  winters,  in  an  attempt  to  establish  the  number  of  cereal  stubbles 
being  used  by  birds  during  the  winter  months.  During  the  1993/94  winter 
the  survey  was  virtually  restricted  to  cereal  stubbles,  though  the  survey 
was  broadened  to  look  at  other  crop  types  over  the  1994/95  winter  period, 
i.e.  maize,  oilseed  rape,  linseed  and  roots.  The  survey  relied  on  the  co¬ 
operation  of  local  naturalists  and  involved  the  recording  of  the  site  name, 
national  grid  reference,  area  (ha),  crop  type,  and  the  numbers  of  each 
species  of  bird  observed  using  the  fields.  Due  to  limited  observer 
coverage,  the  results  of  the  survey  failed  to  reveal  the  amount  of  winter 
stubble  being  left  in  Wales,  but  indicated  that  stubbles  remain  an 
important  source  of  winter  food  for  a  wide  range  of  species  and  relatively 
large  numbers  of  birds.  It  was  also  discovered  that  different  crop  types  are 
favoured  by  different  bird  species,  and  that  each  crop  type  tends  to  attract 
large  numbers  of  birds  in  certain  months. 


INTRODUCTION 

During  the  1980s  and  early  1990s,  it  was  evident  from  reports  around  the  Welsh 
counties  that  the  number  of  birds  occupying  farmland  habitats  in  Wales  was  in  decline.  The 
decline  was  believed  to  involve  several  species,  some  of  which  were  formerly  considered  to 
be  common,  and  was  most  apparent  in  the  Grey  Partridge  (scientific  names  are  shown  in 
Table  2),  Turtle  Dove  Streptopelia  turtur,  Yellow  Wagtail  Motacilla  flava,  Skylark,  Tree 
Sparrow  and  Yellowhammer,  though  Linnets  and  Greenfinches  (Hurford  &  Lansdown, 
1995)  were  also  thought  to  be  affected.  Several  factors  were  thought  to  be  implicated  in  this 
decline,  most  of  which  were  associated  with  relatively  recent  changes  in  agricultural 
practices.  These  included  the  removal  of  hedgerows,  the  use  of  more  efficient  harvesting 
equipment,  the  increased  use  of  herbicides  and  insecticides  (which  is  believed  to  be  a  major 
factor  in  the  decline  of  the  Grey  Partridge),  and  changes  in  the  varieties  of  crop  being 
grown.  The  degree  to  which  each  of  these  factors  was  contributing  to  the  decline  of  arable 
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farmland  bird  communities  has  proved  difficult  to  determine,  however,  and  it  was  apparent 
that  additional  work  was  necessary  if  further  insight  was  to  be  gained. 

Arable  farming  is  the  poor  relation  of  sheep  and  dairy  farming  in  Wales,  with  the  more 
acidic  soils  of  the  uplands  generally  unsuitable  for  profitable  crop  production.  This  tends  to 
restrict  cereal  crops  to  the  more  southerly  regions  of  Wales,  and  particularly  to  coastal  areas. 
However,  a  considerable  area  of  land  in  the  eastern  border  counties  is  also  utilised  for  crop 
growing,  where  the  production  of  maize,  oilseed  rape  and  roots  is  more  prominent. 

A  major  area  of  concern  relates  to  a  marked  increase  in  the  production  of  winter-sown 
varieties  of  barley  and  wheat  (as  opposed  to  spring-sown  varieties)  since  the  early  1970s 
(Stoate,  1996),  which  has  led  not  only  to  unfavourable  conditions  for  ground-nesting  species 
but  also  to  a  reduction  in  the  number  of  cereal  stubbles  available  in  winter.  Traditionally, 
cereal  stubble  has  supported  sizable  numbers  of  birds  in  winter,  and  the  recent  reduction  in 
this  readily  available  food  supply  is  thought  to  have  contributed  to  the  decline  in  the  number 
of  small  birds  occupying  arable  areas  of  Wales. 

Consequently,  a  pilot  survey  was  conducted  to  look  at  the  distribution  of  stubble  fields 
in  Wales  over  the  1993/94  and  1994/95  winters,  and  to  determine  their  current  usage  by 
birds.  The  survey  was  co-ordinated  by  the  Countryside  Council  for  Wales  (CCW),  but  relied 
heavily  on  the  assistance  of  local  ornithologists.  This  paper  reviews  the  results  of  the  CCW 
survey  and  their  implications  in  practical  conservation  terms. 

METHODS 

A  request  for  assistance  with  the  field  survey  was  published  in  the  newsletters  of  the 
various  ornithological  recording  bodies  throughout  Wales.  This  assistance  was  requested  on 
two  levels,  the  first  involved  the  provision  of  general  information  on  the  number  and 
whereabouts  of  stubble  fields,  while  the  second  required  a  commitment  to  a  survey  of 
selected  cereal  stubble  fields  over  each  winter  period.  The  field  survey  was  conducted  on  a 
monthly  basis  over  the  period  September  to  March  in  both  the  1993/94  and  1994/95  winters, 
and  recorded  the  site  name,  national  grid  reference,  field  size,  crop  type,  and  the  number  of 
birds  of  each  species  present  at  each  site. 

Feedback  from  the  surveyors  during  and  after  the  1993/94  winter  resulted  in  the  scope 
of  the  survey  being  broadened  to  take  in  other  arable  crops  during  the  1994/95  winter.  In  all, 
5  crop  types  were  surveyed: 

i)  cereal  crops,  the  commonest  of  which,  in  Wales,  tend  to  be  spring  and  winter 
varieties  of  barley  Hordeum  vulgare  var.  and  wheat  Triticum  aestivum  var.  Spring  barleys 
and  wheats  tend  to  be  harvested  in  August  or  September  and  left  as  stubble  over  the  winter, 
while  winter  varieties  are  harvested  earlier,  with  the  fields  ploughed  and  resown  in  late 
September  or  October. 

ii)  maize  Zea  mays ,  of  which  an  increasing  amount  is  used  as  silage  for  livestock 
(principally  cattle  and  sheep)  in  the  drier  areas  of  Wales.  This  tends  to  be  sown  in  May  and 
harvested  in  September  or  October,  with  some  fields  then  returned  to  grass  or  perhaps 
winter  com  while  others  remain  as  stubble  until  the  following  April.  Maize  grown  in  south 
Ceredigion  is  harvested  later,  in  November,  which  allows  the  seeds  of  many  weed  species, 
e.g.  Solanum  nigrum  and  Amaranthus ,  to  ripen  and  provide  an  important  source  of  food  for 
the  local  bird  populations. 

iii)  oilseed  rape  Brassica  napus  subsp.  oleifera,  which  is  used  as  a  ‘break’  crop  in 
fields  generally  sown  with  cereals,  tends  to  be  harvested  in  August  and  often  remains  as 
stubble  over  the  winter  (Boatfield,  1990).  The  production  of  oilseed  rape  as  a  break  crop 
encourages  environmentally  sensitive  farming  by  reducing  the  build  up  of  pesticide 
resistance  in  cereal  pests  and  weeds,  consequently  reducing  the  need  for  chemical 
treatments.  Due  to  a  demand  for  vegetable  oils  in  Europe,  oilseed  rape  carries  subsidies,  for 
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the  area  sown  but  not  for  yield. 

iv)  linseed  Linum  usitatissimum,  another  break  crop  which  occupies  the  same  niche  in 
British  agriculture  as  oilseed  rape,  and  carries  similar  subsidies  for  the  vegetable  oil  content 
of  its  seeds. 

v)  root  crops,  fodder  rape,  kale,  swedes  Brassica  napus  subsp.  rapifera  and  turnips 
Brassica  rcipa  subsp.  rap  a,  which  are  grown  as  fodder  for  livestock  in  the  winter  months. 
Swedes  and  turnips  are  usually  left  in  the  soil  for  sheep  to  graze,  while  fodder  rape  is 
frequently  sown  in  ley-grass  mixtures. 

The  standard  of  field  recording  is  considered  to  have  been  sound,  with  the  only  notable 
inconsistencies  relating  to  i)  the  time  of  day  that  the  surveys  were  conducted  and  ii) 
variation  in  the  number  of  fields  surveyed  from  month  to  month.  In  retrospect,  the  latter  was 
inevitable  as  some  fields  would  have  been  harvested  later,  and/or  ploughed  back  in  earlier, 
than  others.  Given  this  monthly  variation  in  the  sample  size,  the  data  analysis  was  centred 
around  estimates  of  the  mean  number  of  birds  per  hectare  in  each  habitat  type. 


FIGURE  1:  The  distribution  of  the  5-Km  squares  in  which  fields  were  surveyed  in  Wales  in 
the  winters  of  1993/94  (  O  )  and  1994/95  (  #  ). 
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RESULTS 


In  response  to  the  general  enquiry  for  information  on  the  numbers  and  distribution  of 
stubble  fields  in  Wales,  some  81  stubble  and  root  fields  were  reported  during  the  1993/94 
winter,  with  54  reported  in  the  1994/95  winter.  All  the  fields  reported  in  1993/94  were 
located  in  the  southern  half  of  Wales,  with  35+  reported  from  Ceredigion,  12  from  Gwent, 
10  from  Brecon,  9  from  Glamorgan,  8  from  Radnor,  5  from  Carmarthen  and  2  from 
Pembroke.  There  was  no  response  from  Anglesey,  Caernarfon,  Denbigh,  Flint  or 
Meirionnydd,  and  a  negative  response  was  recorded  for  Montgomery,  where  arable  land  is 
thinly  distributed.  Similarly,  virtually  all  of  the  fields  reported  during  the  1994/95  winter 
were  located  in  the  southern  half  of  Wales,  with  32  reported  in  Gwent,  10  in  Glamorgan,  9 
in  Brecon,  2  in  Ceredigion  and  one  in  Montgomery.  Of  these,  19  fields  were  surveyed  on  a 
monthly  basis  throughout  the  1993/94  winter  period,  with  47  fields  being  surveyed  during 
the  19^4/95  winter  (Figure  1). 


Table  1.  Total  data  gathered  in  the  survey  of  avian  use  of  stubbles  and  root  crops  in 
Wales  during  the  1993/94  and  1994/95  winters. 


Crop  type 

No.  of  fields 
surveyed 

Area  (ha) 

No.  of 
visits 

No.  of  species 
recorded 

No.  of  birds 
recorded 

Winter  1993/94 

Cereals 

16 

71 

41 

44 

4161 

Maize 

2 

10 

5 

2 

24 

Roots 

1 

1 

5 

7 

543 

Totals 

19 

82 

51 

4728 

Winter  1994/95 

Cereals 

13 

88 

50 

36 

4270 

Maize 

17 

82 

60 

36 

2630 

Linseed 

4 

9 

15 

26 

1869 

Oilseed  rape 

7 

27 

18 

23 

6256 

Roots 

6 

8 

21 

12 

750 

Totals 

47 

214 

164 

15775 

Perhaps  the  most  striking  feature  of  the  CCW  survey  results  was  the  wide  range  of 
species,  65  in  total,  found  to  be  utilising  the  crop  fields  (Table  2),  several  of  which  were 
primarily  invertebrate  feeders.  This  contrasts  with  a  similar  study  conducted  over  three 
winters  in  Brecon,  where  38  fields  of  permanent  grass  were  surveyed  over  19  visits  and  only 
22  species  were  recorded  (of  which  8  were  recorded  only  once).  During  the  grassland 
survey,  an  average  of  only  6  species  was  seen  per  visit,  and  the  vast  bulk  of  the  birds 
comprised  corvids,  starlings  and  thrushes  (M.  Shrubb,  pers.  comm.). 

When  the  size  of  the  surveyed  arable  fields  was  plotted  against  the  mean  number  of 
birds  recorded  per  visit  (Figure  2),  the  scatter  diagram  illustrated  that  the  majority  of  the 
fields  were  less  than  7.5  ha  in  area  and  supported  fewer  than  100  birds  on  average.  It  was 
also  evident  that,  while  a  few  of  the  smaller  fields  (principally  those  containing  rape  crops) 
were  capable  of  supporting  a  mean  of  up  to  c.250  birds,  fields  larger  than  7.5  ha  (which 
mostly  contained  maize)  rarely  supported  a  mean  of  more  than  50  birds.  Whilst  the  small 
number  of  birds  recorded  using  larger  fields  may  well  have  been  influenced  more  by  the 
nature  of  the  crop  rather  than  the  field  size,  these  results  imply  that  a  relatively  small  area  of 
a  suitable  crop  type  can  sustain  a  sizeable  number  of  birds  through  the  winter.  It  has  also 
been  suggested  that  smaller  fields  tend  to  occur  on  land  owned  by  farmers  with  a  more 
traditional  approach  to  agriculture,  who  apply  considerably  less  herbicide  than  might  be  the 
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case  on  farms  comprising  large,  amalgamated  fields  (A.  O.  Chater,  pers.  comm.).  This 
would  certainly  tie  in  with  my  personal  observations,  where  traditionally  managed,  species- 
rich  hay  meadows  tend  to  persist  in  small  fields,  often  on  sloping  ground,  where  access  for 
large  farm  machinery  would  prove  problematic. 


Table  2.  The  occurrence  of  species  in  the  different  crop  types  surveyed  in  Wales  in 
winter  1993/94  and  1994/95.  The  numbers  are  the  number  of  fields  in  which 
the  species  was  recorded;  n  =  the  numbers  of  fields  surveyed. 


Species 

Grey  Heron  Ardea  cine  re  a 
Shelduck  Tadorna  tadornci 
Wigeon  Anas  penelope 
Mallard  A.  platyrhynchos 
Hen  Harrier  Circus  cyaneus 
Sparrowhawk  Accipter  nisus 
Buzzard  Buteo  buteo 
Kestrel  Falco  tinnunculus 
Merlin  F.  columbarius 
Peregrine  F.  peregrinus 
Red-legged  Partridge  Alectoris  rufa 
Grey  Partridge  Perdix  perdix 
Pheasant  Phasanius  colchicus 
Lapwing  Vanellus  vanellus 
Snipe  Gallinago  gallinago 
Curlew  Numenius  arquata 
Black-headed  Gull  Larus  ridibundus 
Common  Gull  L.  canus 
Herring  Gull  L.  argentatus 
Lesser  Blk-backed  Gull  L.  fuscus 
Feral  Dove  Columba  livia 
Stock  Dove  C.  oenas 
Woodpigeon  C.  palumbus 
Collared  Dove  Streptopelia  decaocto 
Woodlark  Lullula  arborea 
Skylark  Alauda  ar\}ensis 
Swallow  Hirundo  rustica 
Meadow  Pipit  Anthus  pratensis 
Rock  Pipit  A.  petrosus 
Pied  Wagtail  Motacilla  alba 
Grey  Wagtail  M.  cinerea 
Wren  Troglodytes  troglodytes 
Dunnock  Prunella  modularis 


Robin  Erithacus  rebecula  1 

Black  Redstart  Phoenicurus  ochropus 

Stonechat  Saxicola  torquata 

Blackbird  Turdus  merula  1 

Fieldfare  T.  pilaris  1 

Song  Thrush  T.  philomelos 

Redwing  T.  iliacus  1 

Mistle  Thrush  T.  viscivorus 

Blackcap  Sylvia  atricapilla  1 


Roots  Linseed  Oil-seed  rape 

n-7  n-4  n-7 


2  4 

2  5 

2 

2 


1  1  5 

1 


1 

2  4* 

4*  3  7 


3  4 

4 


4  4 

3  4 

4  4 


2  1 

2  4 

2 

1 


Maize  Cereals 

n  =  19  n-29 

7 

1 

1 

1 

1 

1  2 

4  5 

2 


2 

1 


7 

2 

1 

1 

1 

10 

1 


5 

1 

2 

1 

5 


10 

5 

1 

2 

2 


1 

1 

6 

1 

5 

1 


2 

2 

4 
6 

1 

18 

1 

9 

2 

2 

5 
7 

6 
1 
1 

12 

4 

10 

1 

2 

1 
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Roots 

Linseed 

Oil-seed  rape 

Maize 

Cereals 

Species 

n=7 

n=4 

n=7 

n-19 

n=29 

Chiffchaff  Phylloscopus  collybita 

1 

Willow  Tit  Pams  montana 

1 

Coal  Tit  P.  ater 

1 

1 

Blue  Tit  P.  caerulus 

1 

1 

3 

Great  Tit  P.  major 

1 

1 

Jay  Garrulus  glandarius 

1 

Magpie  Pica  pica 

3 

1 

8 

5 

Chough  Pyrrhocorax  pyrrhocorax 

2 

Jackdaw  Comas  monedula 

1 

2 

9 

11 

Rook  C.  frugilegus 

3 

2 

1 

10 

11 

Carrion  Crow  C.  corone 

6 

4 

7 

17 

12 

Raven  C.  corax 

1 

1 

Starling  Stumus  vulgams 

1 

2 

5 

4 

10 

House  Sparrow  Passer  domesticus 

3 

4 

3 

4 

Tree  Sparrow  P.  montanus 

3 

4 

1 

5 

Chaffinch  Fringilla  coelebs 

2 

4* 

4* 

4 

16 

Brambling  F.  montifringilla 

1 

3 

4* 

2 

Greenfinch  Carduelis  chloris 

3* 

4 

1 

3 

Goldfinch  C.  carduelis 

1 

1 

3 

5 

Linnet  C.  cannabina 

3 

4* 

11 

Bullfinch  Pyrrhula  pyrrhula 

1 

Yellowhammer  Emberiza  citrinella 

1 

2 

4 

2 

12 

Reed  Bunting  E.  schoeniclus 

4 

Total  species  found  in  crop  type  22 

26 

28 

37 

52 

Note:  *  denotes  species  which  occurred  at 

a  mean  density  of  more  than  5  birds/ha. 

Field  size  (ha) 

FIGURE  2:  The  relationship  between  the  area  of  fields  surveyed  and  the  mean  number  of 
birds  recorded  on  each  visit. 
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Comparison  between  the  1993/94  and  1994/95  data  sets  has  been  limited  to  cereal 
stubble,  as  the  sample  size  of  other  crops  surveyed  in  the  1993/94  winter  was  too  small  to  be 
of  any  real  value.  Consequently,  the  analysis  of  data  from  fields  containing  linseed,  maize, 
oilseed  rape  and  root  crops  has  been  based  solely  on  data  collected  during  the  1994/95 
winter  period.  A  summary  of  the  results  in  each  of  the  crop  types  follows. 


FIGURE  3:  The  most  numerous  species  of  birds  recorded  in  71  ha  of  cereal  stubbles  during 
the  winter  of  1994/95  as  a  percentage  of  the  total  of  4270  birds  recorded. 


FIGURE  4:  The  usage  of  cereal  stubbles  by  birds  in  the  winter  months. 


1993/94 


1994/95. 
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Cereal  stubbles 

In  cases  where  the  crop  type  was  identified,  each  of  the  cereal  stubbles  had  previously 
held  either  wheat  or  barley.  A  total  of  52  species  of  bird  was  seen  to  utilise  these  fields  over 
the  two  winter  periods  (Table  2),  which  compares  well  with  the  totals  recorded  for  other 
crop  types.  It  should  be  borne  in  mind,  however,  that  the  number  of  hectares  surveyed  was 
considerably  higher  for  cereal  fields  than  for  any  of  the  other  crops.  The  results  indicated 
that  cereal  stubble  provides  an  important  food  resource  for  Linnets,  Skylarks,  Chaffinches, 
Carrion  Crows  and  Jackdaws  (Figure  3).  This  was  notably  the  case  for  Skylarks,  which  were 
relatively  poorly  represented  in  other  crop  types. 

The  pattern  of  cereal  stubble  usage  in  the  1993/94  and  1994/95  winters  (Figure  4)  was 
remarkably  similar,  with  notable  peaks  in  the  number  of  birds  using  the  fields  during  the 
month  of  February.  This  peak  coincides  with  declining  numbers  of  birds  using  the  other 
crop  types  at  this  time  of  year,  and  suggests  that  cereal  stubbles  are  a  particularly  important 
source  of  food  for  birds  in  February,  when  a  mean  of  up  to  34  birds  per  hectare  was 
recorded.  Grey  and  Red-legged  Partridges  were  recorded  only  in  cereal  stubbles,  and  four 
species  of  raptor  were  attracted  to  the  fields,  with  a  Hen  Harrier,  Sparrowhawks,  Buzzards 
and  Kestrels  recorded. 

The  survey  returns  suggested  that  a  number  of  the  cereal  stubbles  present  in  September 
had  been  ploughed  back  in  by  October,  while  the  remaining  stubbles  were  typically  left  until 
February  or  March. 

Maize  stubbles 

Only  10  ha  of  maize  stubble  was  surveyed  in  the  1993/94  winter,  which  contrasts  with 
82  ha  surveyed  during  the  1994/95  winter.  A  total  of  37  species  of  bird  was  recorded  in 
maize  during  the  survey  period,  the  most  numerous  of  which  were  the  Carrion  Crow,  House 
Sparrow,  Jackdaw,  Rook,  Common  Gull  and  Black-headed  Gull  (Figure  5). 

The  results  of  the  survey  suggest  that  maize  stubble  is  chiefly  utilised  in  the  months  of 
October,  December  and  January  (Figure  6),  with  the  October  totals  probably  boosted  by  the 
presence  of  post-breeding  flocks,  e.g.  House  Sparrows  (which  later  disperse  into  smaller 
groups)  and  finches  attracted  by  spilt  grain.  The  marked  decline  evident  in  November  is 
probably  explained  by  the  fact  that,  due  to  use  of  pre-emergent  herbicides  in  maize 
cultivation,  little  remains  to  be  consumed  after  the  spilt  grain  resource  has  been  exhausted. 
The  number  of  birds  using  maize  reached  its  lowest  point  in  February,  before  rising  again 
slightly  in  March. 

As  indicated  by  those  species  of  bird  most  frequently  recorded,  maize  stubble  tended  to 
attract  more  larger-sized  birds,  typically  corvids  and  gulls,  and  invertebrate  feeders  as 
opposed  to  finches  and  buntings.  Perhaps  more  surprisingly,  Grey  Herons  were  also 
recorded  regularly  in  maize. 

The  survey  returns  indicated  that  many  of  the  fields  were  harvested  in  September  and 
then  left  as  stubble  until  March  or  April,  when  the  crop  was  re-sown. 

Oilseed  Rape 

No  oilseed  rape  stubble  was  surveyed  during  the  1993/94  winter,  but  27  ha  was 
surveyed  throughout  the  1994/95  winter  period.  A  total  of  28  species  was  recorded  utilising 
the  fields  (Table  2),  with  Linnets,  Chaffinches,  Bramblings  and  Stock  Doves  accounting  for 
almost  90%  of  the  birds  seen,  and  a  notable  presence  of  Skylarks  and  Woodpigeons  (Figure 
7). 

Peak  usage  of  oilseed  rape  stubbles  occurred  in  November  and  December,  with  a  mean 
of  almost  200  birds  per  ha  recorded  in  the  former  month  (Figure  8.  Mean  numbers  barely 
exceeded  50  birds  per  ha  in  the  other  winter  months,  but  were  still  considerably  higher  than 
those  recorded  for  the  other  crop  types.  Fewer  birds  were  seen  in  February  than  any  other 
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Others  (23.27%) 


Black-headed  Gull  (6.50%) 

Common  Gull  (6.92%) 

Rook  (7.07%) 


Carrion  Crow  (21.63%) 


House  Sparrow  (20.57%) 


Jackdaw  (14.03%) 


FIGURE  5:  The  most  numerous  species  of  birds  recorded  in  82  ha  of  maize  stubbles  during 
the  winter  of  1994/95  as  a  percentage  of  the  total  of  2630  birds  recorded. 


Oct  Nov  Dec  Jan  Feb  Mar 

Month 

FIGURE  6:  The  usage  of  maize  stubbles  by  birds  during  the  winter  of  1994/95. 


month,  though  numbers  rose  again  slightly  in  March. 

The  survey  returns  suggested  that  oilseed  rape  supports  good  numbers  of  birds  when 
the  crop  is  spring-sown,  harvested  in  October  and  then  left  as  stubble  until  March. 

Linseed 

No  linseed  was  surveyed  during  the  1993/94  winter,  though  reports  from  Brecon 
suggested  that  large  numbers  of  birds,  including  c.400  Stock  Doves,  were  feeding  in  an 
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Others  (10.41%) 
Stock  Dove  (11.35%) 


Brambling  (14.43%) 


Chaffinch  (25.29%) 


Linnet  (38.52%) 


FIGURE  7:  The  most  numerous  species  of  birds  recorded  in  27  ha  of  oil-seed  rape  stubbles 
during  the  winter  of  1994/95  as  a  percentage  of  the  total  of  6256  birds  recorded. 


200 


Sep  Oct  Nov  Dec  Jan  Feb  Mar 

Month 


FIGURE  8:  The  usage  of  oil-seed  rape  stubbles  by  birds  during  the  winter  of  1994/95. 

unharvested  crop  of  linseed  during  that  period.  These  reports  resulted  in  9ha  of  linseed 
being  surveyed  throughout  the  1994/95  winter  months,  though  none  of  this  was  to  remain 
unharvested.  Sadly,  from  an  ornithological  viewpoint  at  least,  harvesting  difficulties  were 
experienced  with  linseed  when  the  crop  was  first  introduced  in  the  early  1990s,  which 
resulted  in  many  fields  being  left  unharvested.  Subsequent  changes  in  subsidy  arrangements 
have  meant  that  it  is  now  compulsory  to  harvest  linseed  crops  and,  while  this  remains  the 
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case,  fewer  farmers  are  likely  to  grow  linseed  and  the  large  number  of  birds  recorded  using 
the  crop  during  the  CCW  survey  period  is  unlikely  to  be  encountered  in  the  future. 

A  total  of  26  species  was  recorded  using  linseed  stubble  (Table  2),  the  most  numerous 
of  which  were  the  Chaffinch,  Greenfinch,  Linnet,  Skylark,  Starling  and  Stock  Dove  (Figure 
9),  with  Woodpigeons  also  present  in  good  numbers.  The  highest  concentration  of  birds 
utilising  linseed  stubble  in  1994/95  occurred  in  the  months  from  September  to  December, 
when  the  mean  number  of  birds  per  ha  peaked  at  95  (Figure  10).  Numbers  then  fell  by 
almost  80%  in  January  and  February  before  increasing  slightly  in  March.  The  number  of 
birds  using  linseed  stubbles  also  attracted  four  species  of  raptor,  namely  Sparrowhawk, 


Stock  Dove  (4.92%) 


Starling  (5.08%) 
Skylark  (5.19%) 


Others  (20.92%) 


Chaffinch  (30.34%) 


FIGURE  9:  The  most  numerous  species  of  birds  recorded  in  9  ha  of  linseed  stubbles  during 
the  winter  of  1994/95  as  a  percentage  of  the  total  of  1869  birds  recorded. 


Linnet  (14.98%) 


Greenfinch  (18.57%) 


100 
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FIGURE  10:  The  usage  of  linseed  stubbles  by  birds  during  the  winter  of  1994/95. 
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Buzzard,  Merlin  and  Peregrine. 

The  survey  returns  suggested  that  linseed  fields  were  typically  harvested  in  October 
and  then  remained  as  stubble  into  March. 

Root  crops 

Root  crops  were  poorly  covered  during  both  winter  periods,  with  only  one  ha  surveyed 
during  1993/94  and  8  ha  surveyed  in  1994/95. 

In  all,  22  species  were  recorded  using  root  crops  during  the  survey  period  (Table  2),  the 
most  numerous  of  which  were  Woodpigeons,  Fieldfares,  Carrion  Crows,  Rooks  and 


FIGURE  11:  The  most  numerous  species  of  birds  recorded  in  8  ha  of  root  crops  during  the 
winter  of  1994/95  as  a  percentage  of  the  total  of  750  birds  recorded. 


Dec  Jan  Feb  Mar 

Month 

FIGURE  12:  The  usage  of  root  crops  by  birds  during  the  winter  of  1994/95. 
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Starlings  (Figure  11),  with  sparrows,  finches  and  buntings  unrecorded  during  the  1994/95 
winter.  The  mean  number  of  birds  per  ha  in  1994/95  peaked  at  40  birds  in  March  (Figure 
12),  with  numbers  once  again  falling  dramatically  early  in  the  year,  from  a  mean  of  37  birds 
per  ha  in  January  to  a  mean  of  only  4  birds  per  ha  in  February. 

The  majority  of  fields  supporting  root  crops  were  ploughed  at  the  end  of  March,  with 
swedes  often  being  the  favoured  type  of  root  grown. 

Crop  types  favoured  by  selected  species 

Of  the  resident  species  which  are  thought  to  be  declining,  the  Grey  Partridge,  Tree 
Sparrow  and  Yellowhammer  were  recorded  too  infrequently  and  in  too  small  numbers  to 
figure  in  the  general  analysis  of  the  survey  results.  Brief  notes  on  the  occurrence  of  these 
species  follow. 

Grey  Partridge:  The  Grey  Partridge  was  recorded  at  only  one  site  over  the  2  winter  periods, 
an  unharvested  barley  field  in  Glamorgan,  where  a  maximum  of  up  to  5  birds  was  recorded 
in  each  survey  period.  This  perhaps  reflects  the  scale  of  the  decline  being  suffered  by  this 
once  common  species  of  lowland  farmland  in  Wales. 

Tree  Sparrow:  Tree  Sparrows  were  recorded  in  5  cereal  stubbles,  one  maize  stubble,  3 
linseed  stubbles  and  4  oilseed  rape  stubbles  during  the  two  survey  periods,  with  maximum 
flocks  of  25  in  oilseed  rape,  16  in  linseed  and  15  in  barley.  No  Tree  Sparrows  were  recorded 
in  root  crops  during  the  survey  period,  which  contrasts  markedly  with  later  reports  from  the 
Brecon  area  (see  Discussion). 

Yellowhammer:  Despite  being  recorded  in  each  of  the  crop  types  surveyed,  Yellowhammers 
were  recorded  in  less  than  33%  of  the  fields  surveyed.  They  occurred  in  2  of  the  19  maize 
stubbles,  2  of  the  4  linseed  stubbles,  4  of  the  7  oilseed  rape  stubbles,  one  of  the  7  root  crops, 
and  12  of  the  29  cereal  stubbles.  The  largest  flock  was  20  (in  a  field  of  unharvested  barley) 
with  only  one  other  flock  of  10  or  more  birds  recorded,  again  in  cereal  stubble.  Occurrences 
typically  involved  less  than  5  birds. 


DISCUSSION 

The  value  of  short-term  surveys  of  this  nature  is  always  open  to  debate,  with  the  area 
surveyed  representing  only  a  very  small  percentage  of  the  total  area  covered  by  the 
respective  crops  in  Wales.  It  should  also  be  noted  that  coverage  of  the  Caldicot  and 
Wentlooge  Levels  in  Gwent,  the  Vale  of  Glamorgan  and  Pembrokeshire  was 
disappointingly  poor,  particularly  given  the  proximity  of  a  large  population  in  south-east 
Wales.  Allowing  for  this,  the  distribution  of  the  fields  reported  and  surveyed  in  the  1993/94 
and  1994/95  winters  (Figure  1)  broadly  reflects  the  south  and  south-easterly  distribution  of 
prime  arable  land  in  Wales,  and  the  respective  areas  of  each  crop  type  surveyed  appear  to  at 
least  proportionally  reflect  that  of  the  principle  crops  grown  in  Wales.  As  such,  it  is  believed 
that  the  survey  yielded  a  good  deal  of  valuable  information  regarding  the  current  winter 
usage  of  arable  fields  by  birds  in  Wales. 

Initially,  it  is  clear  from  the  survey  results  that  stubble  fields  can  still  attract  large 
numbers  of  birds  during  the  winter,  with  both  the  number  of  birds  and  diversity  of  species 
recorded  in  stubbles  and  roots  comparing  well  the  figures  recorded  in  permanent  pasture 
(Lovegrove  et  al,  1995).  Additionally,  the  results  suggest  the  different  crops  are  favoured  by 
different  species  of  bird;  with  relatively  small  numbers  of  larger-sized  birds  preferring 
maize  stubbles,  a  wide  variety  of  species  in  slightly  larger  numbers  being  attracted  to  cereal 
stubbles,  and  relatively  high  numbers  of  birds  being  attracted  to  the  very  limited  area  of 
linseed  and  oilseed  rape  stubbles.  There  was  also  the  suggestion  that  unharvested  crops. 
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particularly  cereals,  oilseed  rape  and  linseed,  can  attract  considerably  higher  numbers  of 
birds  in  the  winter  months  than  harvested  stubbles. 

Furthermore,  there  was  an  indication  that  different  crops  assume  a  different  level  of 
importance  to  the  local  bird  communities  in  different  winter  months,  with  a  notable  increase 
seen  in  the  use  of  cereal  stubbles  during  the  month  of  February,  when  usage  of  the  other 
crops  tends  to  fall  away.  This  is  a  requirement  for  research  in  this  area  to  be  expanded  in 
subsequent  years. 

The  survey  also  generated  a  considerable  amount  of  interest  in  the  problem  of  winter 
food  resources  for  farmland  birds  in  Wales,  and  additional  survey  results  from  a  study 
conducted  in  the  Brecon  area  during  the  1995/96  winter  has  highlighted  the  need  for  work 
on  the  subject  to  continue.  These  results  suggested  that  weedy  root  crops,  which  were  poorly 
reported  during  the  winters  covered  by  the  CCW  survey,  are  a  vital  source  of  winter  food 
for  the  local  Tree  Sparrow  population,  with  some  400  birds  estimated  to  be  using  a 
relatively  small  area  of  land  planted  with  swedes  or  turnips  (M.  Peers  &  M.  Shrubb,  pers. 
comm.).  It  is  also  worthy  of  note  that  the  same  weedy  root  crops  were  supporting  more  than 
600  Linnets.  These  results  contrast  markedly  with  those  from  root  crops  surveyed  in  the 
Gwent  area  during  the  CCW  survey  period,  an  anomaly  which  may  well  illustrate  the  value 
of  crops  which  have  not  been  treated  with  herbicides.  Studies  of  treated  root  crops  in  Brecon 
produced  very  poor  or  negative  returns  (M.  Peers,  pers.  comm.). 

Perhaps  the  most  disappointing  aspect  of  the  survey  was  the  limited  response  to  the 
request  for  information  on  the  number  and  distribution  of  stubble  fields  in  Wales,  resulting 
in  the  survey  failing  to  determine  the  amount  of  stubble  being  used  by  birds  in  recent 
winters.  Logistically,  this  was  always  going  to  prove  difficult  to  ascertain,  but  further  efforts 
must  be  made  to  obtain  this  information  if  the  problem  is  to  be  addressed  widely  throughout 
Wales. 

Table  3.  The  area  of  land  under  certain  arable  crops  in  Wales  in  1993  and  1994 
taken  from  the  June  Census  of  Agriculture  for  Wales. 

Crop  type  Area  in  1993  (ha)  Area  in  1994  (ha) 

Spring  barley  18661  17042 

Winter  barley  14834  14847 

Wheat  11828  11550 

Maize  3094  4419 

Roots  (swedes  &  turnips)  1696  1715 

Oil-seed  rape  1358  1821 

Linseed*  1498  1074 

Note:  *  the  figure  for  linseed  includes  the  totals  for  other  crops  not  used  for  stock  feeding. 

The  figures  quoted  in  the  June  Agricultural  Census  results  for  Wales  (Welsh  Office, 
1995)  refer  to  the  total  number  of  hectares  of  each  crop  in  the  ground  on  the  1st  June  each 
year  (Table  3),  with  the  figures  for  spring  barley  in  1994  suggesting  that  the  potential 
existed  for  some  17,042  ha  of  cereal  stubble  in  Wales  during  the  1994/95  winter.  There  was 
no  indication  in  the  survey  results  that  anything  like  that  amount  of  stubble  was  being  used 
by  birds  during  the  period,  and  the  reasons  for  this  discrepancy  need  to  be  ascertained, 
particularly  as  similar  discrepancies  have  been  noted  independently  in  Ceredigion  (A.  O. 
Chater,  pers.  comm.).  Sadly,  the  census  does  not  differentiate  between  spring  and  winter 
wheats,  but  it  seems  likely  that  much  of  the  wheat  grown  in  Wales  is  now  winter  sown  (M. 
Shrubb,  pers.  comm.). 

It  is  estimated  that,  over  the  period  from  1969  to  1992,  the  area  of  tillage  in  Wales 
declined  by  almost  50%  at  the  expense  of  improved  pasture  (Lovegrove  et  al ,  1995)  and  that 
winter  barley  now  accounts  for  34%  of  the  cereal  crops  grown  in  Wales.  This  broadly 
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translates  into  a  known  decline  of  some  65%  in  the  number  of  winter  cereal  stubbles  over 
the  past  25  years  or  so.  If,  however,  the  application  of  herbicides  and  insecticides  is  found  to 
be  a  significant  factor  in  whether  or  not  a  stubble  field  is  utilised  by  birds,  and  there  are 
indications  that  it  is,  then  the  loss  of  winter  food  resources  for  farmland  birds  since  the  early 
1970s  could  be  considerably  higher  than  this.  There  is  clearly  a  need  for  additional  research 
in  this  area,  and  for  the  wider  problem  of  winter  food  resources  for  birds  to  be  addressed  by 
those  bodies  charged  with  conserving  bird  populations.  The  areas  hosting  Tir  Cymen  and 
ESA  schemes  in  Wales  may  well  provide  an  excellent  opportunity  for  further  study. 
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THE  ORNITHOLOGICAL  IMPORTANCE  OF  COMMON  LAND  IN  CENTRAL 

BRECONSHIRE 

M.  F.  PEERS,  2  Aberyscir  Road,  Cradoc,  Brecon,  Powys  LD3  9PB 

SUMMARY 

A  survey  of  39  Km2  of  common  land  in  central  Breconshire  in  1996 
examined  the  breeding  populations  of  a  group  of  target  species  of  birds  of 
conservation  importance  in  the  county  and  compared  these  with  the 
breeding  populations  of  the  same  species  in  9  Km2  of  enclosed  and 
partially  improved  common  in  the  same  district.  Densities  of  ground¬ 
nesting  and  field  species  were  found  to  be  consistently  higher  in 
unenclosed  areas.  Within  these  the  number  of  target  species  present 
increased  with  size,  although  not  with  altitude.  Nor  did  population  density 
increase  with  size.  The  unenclosed  commons  also  held  significant 
proportions  of  the  Breconshire  populations  of  some  of  these  species. 

INTRODUCTION 

The  aim  of  this  study  was  to  look  at  areas  of  grazing  land  which  had  not  been  subject  to 
agricultural  improvement  within  an  area  of  about  16  Km  from  my  home  base  in  Cradoc.  In 
effect,  this  meant  concentrating  on  areas  of  upland  common  with  a  height  range  of  300-450 
m,  since  they  were  the  only  large  areas  of  unimproved  agricultural  land,  a  kind  of  habitat 
which  is  increasingly  significant  for  breeding  birds  in  Wales  (Francis  et  al,  1993).  The  areas 
visited  were  particularly  suitable  for  comparison  because  of  similarities  in  their  habitat 
types.  Areas  of  dry  grassland,  with  significant  amounts  of  bracken,  gorse  and  hawthorn 
scrub,  formed  the  basis  of  most,  while  in  some  there  were  areas  of  wet  flushes  with 
occasional  pools,  thus  providing  a  mixture  of  habitats  for  different  species  (Table  1). 

METHODS 

Nine  areas  of  common  land  were  visited  and  studied,  in  addition  to  4  areas  which  had 
been  common  in  the  recent  past  but  which  had  been  enclosed  and  partially  improved.  The 
total  area  of  unimproved  commons  visited  was  calculated  from  the  1:25,000  O.S.  maps  to 
comprise  an  area  of  c.39  Km2,  while  that  for  enclosed  common  was  c.9  Km2.  The  character 
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of  the  selected  areas  differs  from  extensive  hill  commons  (as  are  found,  for  example,  in  the 
Black  Mountains  and  Brecon  Beacons)  being  much  smaller,  often  islands  in  extensive  areas 
of  improved  farmland  and  lacking  features  such  as  heather  moor  or  cliff  faces.  Habitat 
details  for  each  site  are  shown  in  Table  1. 

Table  1.  Habitats,  altitude  and  size  of  areas  of  common  land  surveyed  in  central 
Breconshire.  Sites  1-9  are  unenclosed  commons,  10-13  are  sites  which  have 
been  enclosed  and  at  least  partially  improved  agriculturally  in  the  recent 
past.  All  sites  were  visited  twice,  once  in  April/May  and  once  in  June/July. 


Name  of  site 

Grid  ref. 

Size  ( Km2) 

Altitude 

Habitat 

1.  Mynydd  Illtyd/ 

Cefn  Lechid 

SN9625 

4 

320-400m 

Grassland,  bracken  (40%) 
gorse  (10%),  pools  with 
marshy  bottoms. 

2.  Mynydd  Aberyscir 

9832 

2 

292-377m 

Grassland,  bracken  (50%) 
scrub,  wet  flushes  (<10%). 

3.  Trallong  Common 

9531 

0.5 

200-250m 

Dry  grassland,  bracken 
060%). 

4.  Llyn  Dwr/Maen 

Richard 

9536 

5 

300-429m 

Dry  upland  grassland, 
bracken  (10%),  wet 
flushes  (10%),  pool. 

5.  Maesmerddyn/ 

Twyn  Disgwylfa 

9432 

3 

350-417m 

Dry  upland  grassland, 
bracken  (30%),  wet 
flushes  and  pools. 

6.  Twyn  Brynhicet 

8932 

2 

354-378m 

Dry  upland  grassland. 

7.  Pen-y-Crug 

8.  Pantyllin/Cefn 

SO  0230 

0.5 

250-33  lm 

Dry  grassland,  bracken 
(>80%). 

Clawdd/Twmpath 

0344 

16 

281 -472m 

Upland  grassland,  bracken 
(30%),  wet  flushes  and  pools. 

9.  Llandefalle 

Hill/Brechfa 

Common 

0737 

6 

300-400m 

Upland  grassland,  bracken 
(>40%),  wet  flushes  and 
pools. 

10.  Battle  Hill 

0133 

2 

300-380m 

Enclosed  grassland, 
bracken,  gorse  (>10%), 
improved  grass  (50%). 

1 1 .  Gaerfach 

0136 

3 

350-423m 

Enclosed  grassland, 
bracken  (>10%),  gorse, 
improved  grass  (30%). 

12.  Cefnbach 

_  0038 

2 

350-391m 

Enclosed  grassland,  gorse, 
improved  grass  (40%). 

13.  Mynydd  Bach 

SN  9935 

2 

300-387m 

Enclosed  grassland,  bracken, 
gorse  (10%),  improved  grass 
(70%). 

Two  visits  to  each  site  took  place  between  April  and  July  1995,  between  08.00  and 
12.00  BST.  Counts  were  based  on  territorial  or  singing  males,  except  for  waders  (pairs,  and 
drumming  males  for  Snipe)  and  Black-headed  Gull  (nests).  Particular  attention  was  paid  to  a 
number  of  target  species  (see  Table  2),  which  were  selected  because  of  their  conservation 
interest  and  because  they  are  typical  species  of  this  habitat  (Peers  and  Shrubb,  1990).  Visits 
were  also  made  later  in  the  summer  to  ascertain  breeding  success,  while  some  areas  were 
visited  in  the  autumn  and  winter  months  to  determine  their  value  for  birds  at  those  times  of 
the  year  as  well,  but  these  visits  were  not  done  on  a  systematic  basis. 
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RESULTS 


Forty-three  bird  species  were  found  nesting  on  the  commons,  as  compared  with  28 
species  in  the  enclosed  areas.  Several  scarce  Breconshire  species  (Peers  and  Shrubb,  1990), 
such  as  Water  Rail,  Teal  and  Stonechat,  were  located  on  the  commons  but  not  in  the 
enclosed  areas.  A  comparison  of  the  target  species  for  both  types  of  habitat  can  be  seen  in 
Tables  2  and  3,  where  it  will  be  noticed  the  importance  of  unenclosed  common  for  species 
such  as  Lapwing,  Skylark  and  Yellowhammer. 

Table  2.  The  total  numbers  of  pairs/territorial  males  recorded  for  each  target  species 
(see  text)  on  each  area  of  unenclosed  common  surveyed.  The  numbered 
headings  refer  to  the  site  numbers  shown  in  Table  1.  m  =  territorial  males, 


Species 
Kestrel 

Lapwing  (prs) 

Snipe  (m) 

Curlew  (prs) 

B-h'd  Gull  (prs) 

Cuckoo (m) 

Skylark  (m) 

Tree  Pipit  (m) 

Meadow  Pipit  (m) 

Redstart  (m) 

Whinchat  (m) 

Stonechat  (m) 

Wheatear  (m) 

W’low  W'bler(m) 

Linnet  (m) 

Yellowhammer  (m 
Reed  Bunting  (m) 

Table  3.  The  total  numbers  of  pairs/territorial  males  recorded  for  each  target  species 
(see  text)  on  each  area  of  enclosed  and  partially  improved  common 
surveyed.  The  numbered  headings  refer  to  the  site  numbers  shown  in  Table 
1.  m  =  territorial  males,  prs  =  pairs.  No  entry  =  none  found. 


pairs 

.  No  entry  indicates  none  found. 

Number 

per  site 

Overall 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Total 

density 

1 

1 

1 

3 

0.08  prs/Km2 

16 

2 

5 

23 

0.59  prs/Km2 

6 

3 

3 

12 

0.31  m/Km: 

3 

2 

5 

1 

1 

6 

3 

21 

0.54  prs/Km: 

20 

1 

21 

0.54  prs/Km2 

2 

2 

1 

2 

1 

2 

2 

12 

0.31  m/Km2 

45 

25 

2 

55 

48 

50 

3 

147 

65 

440 

11.28  m/Km: 

3 

3 

1 

2 

1 

10 

0.26  m/Km: 

60 

30 

6 

37 

80 

40 

14 

189 

55 

511 

13.10  m/Km: 

8 

11 

2 

11 

4 

6 

13 

55 

1.41  m/Km: 

3 

4 

2 

13 

13 

11 

46 

1.18  m/Km2 

2 

1 

3 

0.08  m/Km2 

12 

4 

5 

9 

7 

17 

6 

60 

1.54  m/Km2 

4 

8 

5 

3 

10 

2 

38 

70 

1.80  m/Km2 

9 

9 

5 

5 

3 

13 

21 

65 

1.67  m/Km2 

)  2 

11 

3 

3 

4 

7 

10 

40 

1.03  m/Km2 

5 

1 

4 

2 

2 

1 

15 

0.38  m/Km2 

Number  per  site 

Overall 

Species 

10. 

11. 

12. 

13. 

Total 

density 

Lapwing  (prs) 

1 

1 

0.11  prs/Km2 

Snipe  (prs) 

1 

1 

0.11  prs/Km2 

Curlew  (prs) 

1 

1 

0.11  prs/Km2 

Cuckoo  (m) 

1 

1 

2 

0.22  m/Km2 

Skylark  (m) 

6 

12 

4 

22 

2.44  m/Km2 

Tree  Pipit  (m) 

1 

1 

0.11  m/Km2 

Meadow  Pipit  (m) 

6 

14 

14 

3 

37 

4.11  m/Km2 

Redstart  (m) 

6 

2 

4 

12 

1.33m/Km2 

Whinchat  (m) 

1 

2 

3 

0.33  m/Km2 

Wheatear  (m) 

4 

3 

5 

12 

1.33m/Km2 

W’low  W’bler(m) 

7 

1 

2 

5 

15 

1.67  m/Km2 

Linnet  (m) 

6 

3 

4 

5 

18 

2.00  m/Km2 

Yellowhammer  (m) 

2 

1 

3 

0.33  m/Km; 

Reed  Bunting  (m) 

1 

1 

0.11  m/Km2 

Note:  Kestrel,  Black-headed  Gull  and  Stonechat  were  not  recorded. 
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Figure  1:  The  relationship  between  the  area  of  each  common  and  the  number  of  target 
species  found  there.  The  relationship  is  statistically  significant  (rs  =  0.74,  n  =  9,  P<0.05). 


As  Figure  1  demonstrates,  there  was  a  significant  positive  relationship  between  the  area 
in  km2  of  each  of  the  9  unenclosed  commons  and  the  numbers  of  target  species  found.  The 
larger  commons  also  tended  to  be  the  higher  ones  but  the  number  of  target  species  did  not 
show  a  relationship  with  altitude  (rs  =  0.57,  n  =  9,  ns).  Nor  did  the  overall  density  of  these 
species  show  a  relationship  with  size  of  area  (rs  =  -0.62,  n  =  9,  ns). 

Simple  comparisons  of  the  mean  overall  densities  of  nesting  species  (as  exemplified 
above  in  Tables  2  &  3)  demonstrate  the  importance  of  commons  for  several  declining 
species  of  bird  in  Breconshire,  and  elsewhere  in  the  Principality  (Lovegrove  et  al ,  1995). 
Thus  the  average  number  of  pairs  per  km2  was  found  to  be  consistently  higher  on  the 
unenclosed  commons  than  on  the  enclosed  former  commons.  Lapwing,  Curlew  and  Skylark 
were  found  to  be  5  times  more  common  in  the  unenclosed  unimproved  habitats  than  they 
were  in  the  other  areas,  while  Snipe,  Meadow  Pipit,  Yellowhammer  and  Reed  Bunting  were 
three  times  more  so.  Furthermore,  Yellowhammer,  Skylark  and  Lapwing  populations  have 
remained  much  more  stable  in  these  habitats  than  they  have  in  other  farmland  types  in 
Breconshire  during  the  past  decade  (Peers  and  Shrubb,  1990).  Table  4  also  shows  the 
importance  of  the  unenclosed  commons  for  the  target  species  for  Breconshire  as  a  whole, 
with  significant  proportions  of  many  species  on  an  area  comprising  c.2%  of  the  county.  The 
survey  also  indicated  several  other  points.  It  was  interesting  to  observe  that,  even  in 
apparently  suitable  areas  of  habitat,  birds  avoided  areas  which  were  more  exposed  to 
easterly  winds.  Thus  I  had  a  distinct  impression  that  70%  of  Skylarks  favoured  south¬ 
westerly  facing  slopes,  while  75%  of  the  located  Whinchats  were  in  areas  that  faced  in  a 
southerly  or  south-easterly  direction  (on  this  point  see  Smith,  1994). 

Wintering  Birds 

Visits  to  the  areas  studied  outside  the  breeding  season  also  reinforced  the  usefulness  of 
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Table  4.  The  numbers  of  target  species  recorded  on  unenclosed  commons  in  this 
survey  as  a  percentage  of  the  total  Breconshire  populations  suggested  for 
them  by  Peers  &  Shrubb  (1990)  and  Breconshire  Bird  Reports. 


Number  on 

Estimated  % 

unenclosed  commons 

of  total  Breconshire 

(this  survey) 

population 

Kestrel 

3  pairs 

10%? 

Lapwing 

23  pairs 

25-30% 

Snipe 

12  males 

5-10%? 

Curlew 

21  pairs 

15%? 

B-h'd  Gull 

21  pairs 

8%? 

Cuckoo 

12  males 

5-10%? 

Skylark 

440  males 

>25%? 

Meadow  Pipit 

511  males 

25  %? 

Redstart 

55  males 

3-4%? 

Whinchat 

46  males 

10%? 

Stonechat 

3  males 

15% 

Wheatear 

60  males 

10% 

Linnet 

65  males 

15% 

Yellowhammer 

40  males 

15%? 

Reed  Bunting 

15  males 

10% 

Note:  Data  for  Breconshire  for  Tree  Pipit  and  Willow  Warbler  is  inadequate  to  allow  reasonable 
comparison. 


the  unenclosed  commons  to  birds  at  most  times  of  the  year.  A‘ range  of  passage  species  was 
noted,  some  of  which  used  the  areas  for  much  of  the  winter.  Again,  certain  sites  appeared  to 
be  more  favoured  than  others,  not  least  because  of  the  prevailing  wind  direction.  Thus 
Llandefalle  Hill  and  Mynydd  Fforest  held  good  numbers  of  waders  between  September  and 
March,  with  up  to  60  Snipe,  several  Jack  Snipe  and  60-100  Golden  Plovers  recorded.  The 
Snipe  remained  until  hard  weather  set  in  at  the  end  of  the  year,  while  the  Golden  Plover 
were  to  be  seen  throughout  the  period,  with  passage  birds  augmenting  numbers  in  the  spring 
(as  in  April  1990,  when  550  birds  were  present).  Large  numbers  of  winter  thrushes  can  also 
be  seen  feeding  on  these  commons,  especially  at  the  end  of  the  year,  when  500-1,000  birds 
may  be  present  in  places.  Pipits  and  larks  tend  to  disperse  in  September  but  large  numbers 
return  in  March,  when  unharvested  bracken  can  provide  a  useful  shelter  against  late  snows. 
Specialities  at  these  times  include  Merlin  and  Hen  Harrier  at  several  sites,  while  a  Great 
Grey  Shrike  has  been  observed  during  several  winters  since  1970,  at  Llandefalle  Hill. 

DISCUSSION 

The  survey  revealed  the  importance  of  unenclosed  upland  commons  for  several  bird 
species  in  Breconshire  and  underlined  the  dependence  of  certain  species  on  areas  such  as 
these  because  of  the  intensification  of  agricultural  improvements  in  adjacent  localities.  Since 
the  greatest  differences  between  the  habitats  examined  here  occurred  in  field  species, 
especially  waders,  larks,  pipits  and  Whinchat,  there  is  a  strong  indication  that  the  problems 
faced  by  such  birds  are  being  caused  by  the  management  for  and  numbers  of  grazing 
animals.  Other  species,  such  as  Redstart,  Wheatear  and  Linnet,  which  nest  in  scrub,  walls  or 
trees  are  markedly  less  affected  in  the  enclosed  areas.  It  is  worth  stating  here  that  only  two 
of  the  commons  visited  have  been  notified  as  SSSIs,  supposedly  because  until  very  recently 
the  bird  species  dependent  upon  the  others  have  not  been  regarded  as  endangered.  This  is  an 
important  factor  to  take  into  account  when  considering  the  future  in  Wales  of  species  such 
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as  the  Lapwing  and  Skylark. 

The  commons  that  were  surveyed  were  almost  certainly  important  for  their  associated 
bird-life  because  they  contain  so  much  semi-natural  habitat.  In  spite  of  high  stocking  rates 
(which,  incidentally,  attract  numbers  of  carrion-feeding  Kites,  Buzzards  and  Ravens),  the 
drier  areas  were  seen  to  be  significant  for  species  such  as  the  Wheatear,  while  the  wetter 
landscapes  held  locally  important  numbers  of  Curlew,  Snipe,  Lapwing,  Reed  Bunting  and 
Whinchat.  Areas  of  gorse  and  scrub,  which  would  have  been  largely  removed  with 
enclosure  and  agricultural  improvement,  were  noted  as  providing  valuable  nesting  habitat 
for  Yellowhammers  and  Linnets,  as  well  as  Tree  Pipits  on  the  drier  commons. 

The  value  of  these  commons  is  especially  apparent  when  they  are  compared  not  only 
with  adjacent  areas  but  also  with  old  commons  which  have  been  enclosed  and  subjected  to 
some  agricultural  development.  For  the  purpose  of  this  study,  it  was  necessary  to  find  such 
areas  that  had  been  enclosed  within  the  past  ten  or  so  years.  One  of  these  areas  (Area  1 1  in 
Table  1)  had  been  enclosed  within  this  time  span  but  had  not  as  yet  been  exposed  to  the  full 
force  of  agricultural  improvement,  so  that  old  stone  walls,  areas  of  gorse  and  one  small  wet 
area  still  encouraged  the  nesting  of  good  numbers  of  Wheatears  and  Lifinets,  as  well  as 
some  waders  and  Whinchats.  Thus,  the  result  of  completely  enclosing  and  improving  other 
commons,  such  as  Mynydd  Bach,  has  been  to  severely  reduce  the  variety  and  number  of 
breeding  birds  (Table  3). 

Problems  remain  for  birds  even  on  the  unenclosed  commons  and  the  major  one 
concerns  the  over-stocking  of  sheep.  Commons,  such  as  Llandefalle  Hill  and  Mynydd 
Fforest  hold  such  good  populations  of  avifauna  precisely  because  they  hold  smaller  numbers 
of  sheep,  while  the  Lapwings  on  Mynydd  Illtyd  survive  because  o£the  extensively  wet  areas 
which  tend  to  be  avoided  by  sheep  in  the  spring  and  early  summer.  On  the  other  commons  it 
was  noticed  that  sheep  numbers  tended  to  build  up  from  early  to  mid  June  and  that  the 
bracken  afforded  many  birds  (especially  juveniles)  a  convenient  retreat  from  their  trampling 
feet.  It  is  often  thought  that  bracken-covered  areas  may  not  be  very  attractive  for  nesting 
birds  but  they  do  have  some  uses.  Birds  like  larks  and  pipits  use  the  remnants  of  the 
previous  year’s  bracken  (where  it  has  not  been  harvested)  for  shelter  against  spring 
snowfalls  as  well  as  useful  feeding  sites,  while  after  breeding,  fledglings  of  many  species 
use  the  new  bracken  for  shelter  from  hot  sunshine  and  large  numbers  of  sheep,  as  well  as 
protection  from  predators  and  for  breeding.  Walks  on  several  commons  in  late  June  and 
early  July  confirmed  this,  with  Redstarts,  Whinchats,  Meadow  and  Tree  Pipits  and  several 
other  species  flying  out  from  the  bracken  in  front  of  the  walker,  as  well  as  more  than  50 
Song  and  Mistle  Thrushes  flushed  from  the  bracken  on  Llandefalle  Hill  in  June,  after 
breeding. 

The  relationship  between  plot  size  and  the  number  of  species  present  is  a  fairly  widely 
noted  phenomenon  in  other  habitats  (e.g.  Fuller  1982  for  woodland  and  heathland).  It  is 
important  in  the  present  context,  as  it  underlines  the  deleterious  effects  likely  to  result  from 
the  fragmentation  of  and  constant  nibbling  away  of  commons  for  agriculturally  improved 
grassland,  which  is  widespread  in  Breconshire.  That  some  is  left  is  immaterial. 
Fragmentation  invariably  reduces  species  diversity  and  very  often,  therefore,  abundance. 

In  conclusion,  it  can  be  seen  from  the  above  that  —  despite  pressure  from  sheep¬ 
grazing  and  other  factors  —  the  semi-natural  state  of  the  commons  is  an  invaluable  habitat 
in  Wales  for  species  like  the  Curlew,  Lapwing,  Skylark  and  Yellowhammer,  which  are  in 
sharp  decline  in  many  farming  habitats  (Lovegrove  et  al,  1995).  This  is  confirmed  by  the 
fact  that  15-30  percent  of  Breconshire’s  Curlews  and  Lapwings  now  nest^on  common  lan< 
(compared  with  only  10-15  per  cent  in  1984)  (Peers  and  Shrubb,  1990).  Other  species,  such 
as  Snipe,  Reed  Bunting  and  Whinchat  depend  increasingly  on  common  land  for  their 
survival,  threatened  as  they  are  by  the  intensification  of  modern  farming  methods.  The 
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failure  of  the  government  to  take  the  opportunity  to  legislate,  in  order  to  improve  the 
protection  and  management  of  common  land,  in  1986  (Francis  et  al,  1994)  has  made  it  all 
the  more  vital  for  conservation  bodies  and  lobby  groups  to  do  what  they  can  to  protect  this 
precarious  habitat  from  further  encroachment.  The  survival  of  Welsh  breeding  birds  like  the 
Lapwing  could  well  depend  on  such  protection. 

Thus  the  commons  of  central  Breconshire  provide  a  range  of  variable  habitats  which 
are  attractive  to  a  range  of  bird  species,  several  of  which  are  becoming  scarcer  in  the  county 
and  over  Wales  as  a  whole  (see  Lovegrove  et  al,  1995).  Two  particular  concerns,  which 
have  been  highlighted  by  this  study,  are  the  question  of  the  preservation  of  areas  of  common 
land  and  the  need  to  reduce  stocking  rates  on  these  commons  in  order  to  maintain  or 
improve  their  ornithological  significance. 
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NOTES 


INTERACTIONS  BETWEEN  SWIFTS  AND  HOUSE  MARTINS 
AT  A  HOUSE  MARTIN  COLONY 

On  July  19th,  1994,  I  heard  Swifts  (Apus  cipus)  screaming  loudly  around  our  house  at 
Llanasa.  As  they  are  infrequent  here,  I  investigated  and  saw  a  Swift  flying  away  from  a 
cluster  of  3  House  Martin  (Delichon  urbica)  nests  built  under  the  eave  of  the  apex  of  the 
roof  at  the  east  end  of  the  house.  I  sat  down  to  watch  and  a  Swift  returned  and  hovered 
outside  one  of  the  nests,  which  provoked  the  martin  chick  it  contained  to  beg  for  food.  The 
Swift  left  but  shortly  afterwards  2  more  swooped  up  to  the  same  nest,  the  young  House 
Martin  again  begged  for  food  and  a  Swift  seemed  to  feed  it  for  what  I  am  sure  was  a  definite 
food  pass  between  them  took  place.  The  Swifts  then  circled  the  vicinity  for  a  few  minutes 
and  left  and  a  parent  martin  returned. 

Although  I  saw  no  other  incidents  that  year,  Swifts  visited  this  colony  again  in  mid 
summer  the  following  year,  when  2  birds  were  watched  examining  House  Martin  nests, 
landing  on  the  walls  and  barge  boards  nearby  to  do  so.  On  this  occasion  they  were  chased 
off  by  House  Martins  and  there  was  actual  physical  contact  between  them,  the  birds 
grappling  with  their  feet,  much  as  Buzzards  and  Ravens  will  in  similar  circumstances,  and 
making  much  noise.  The  nest  interesting  the  Swifts  most  was  only  partly  built.  It  was 
subsequently  destroyed  when  it  held  nestlings.  Although  Swifts  are  known  to  take  over  the 
nests  of  House  Sparrows  ( Passer  domesticus)  and  Starlings  ( Sturnus  vulgaris ),  I  am  not 
aware  that  the  use  of  House  Martin  nests  has  been  noted,  although  these  incidents  suggest 
that  it  may  sometimes  happen. 

Louise  Jones 


BUZZARD  FEEDING  AT  BIRD  FEEDING  STATION 

During  the  winter  of  1993/94  a  neighbour,  Mrs.  E.  Jones,  of  Dinas,  Llanwrtyd,  drew 
my  attention  to  a  Buzzard  Buteo  buteo  lurking  around  a  little  paddock  in  front  of  her  house, 
remarking  that  it  had  been  feeding  on  bread  put  out  by  her  for  the  birds  under  a  tree  in  the 
comer  of  the  paddock.  Subsequently  I  made  a  particular  point  of  watching  for  this  behaviour 
and  the  bird  proved  to  be  feeding  there  regularly  until  late  April,  on  an  assortment  of 
household  scraps,  mainly  bread  but  at  least  once  a  scrap  of  rich  fruit  cake.  It  reappeared  the 
following  winter  and  was  still  visiting  the  site  in  1995/96.  I  assumed  that  the  same  bird  was 
involved  but  it  lacked  distinctive  markings.  I  believed  it  also  to  be  a  female.  During  1994 
and  1995  the  bird  had  to  compete  with  domestic  chickens  for  this  food  supply  but  was 
clearly  dominant.  In  1995  a  Welsh  hill  ram  present  in  the  paddock  developed  a  similar  taste 
for  bread.  Mrs.  Jones  and  I  were  amused  and  surprised  to  note  that  he,  too,  yielded 
precedence  to  the  Buzzard! 

I  have  known  several  records  of  Kestrels  ( Falco  tinnunculus )  feeding  at  such  sites  but 
this  is  the  first  instance  I  have  found  of  a  Buzzard  doing  so,  or  of  taking  such  food  regularly. 

M.  Shrub b 


UNUSUAL  NESTING  BY  PEREGRINES  IN  FLINTSHIRE 

Two  recent  records  of  nesting  by  Peregrines  ( Falco  peregrinus )  in  Flintshire  seem 
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worth  recording.  The  first  instance  involved  a  pair  in  1995,  which  delayed  laying  until  May 
22nd,  when  they  used  the  cliff  nest  of  a  Raven  ( Corvus  corax)  which  had  only  just  been 
vacated  by  its  previous  occupants.  The  Peregrines  successfully  fledged  one  chick  on  Aug. 
9th,  a  late  date.  The  small  brood  size  suggests  that  this  may  have  been  a  repeat  laying.  But  it 
is  of  interest  that  Peregrines  have  bred  elsewhere  on  this  cliff  in  1996.  Thus  they  did  not 
have  to  wait  for  the  Ravens  to  finish  nesting  to  find  a  site.  Although  all  British  breeding 
falcons  use  old  corvids’  nests  to  a  greater  or  lesser  extent,  such  sequential  breeding  is  rare. 

The  second  instance  concerns  a  pair  of  Peregrines  in  1996,  which  nested  on  an 
electricity  pylon  close  to  the  Dee  estuary,  successfully  raising  2  chicks.  As  there  were  some 
sticks  visible  in  the  nest  area,  the  birds  presumably  actually  laid  in  an  old  corvid’s  nest.  One 
other  record  of  this  behaviour  has  been  noted  in  Britain,  in  the  1991  Peregrine  survey 
(Ratcliffe,  D.  A.  1995.  Bird  Study  42:  1-19)  but  this  is  the  first  instance  for  Wales.  As  Welsh 
corvids  use  pylons  with  some  frequency,  this  record  raises  some  interesting  possibilities  for 
further  expansion  by  Peregrines! 

Andrew  Gouldstone 


SWALLOWS  ROOSTING  IN  MAIZE 

In  the  Notes  in  Welsh  Birds  1  (1)  1995  Tan  Spence  describes  a  roost  of  some  300-400 
Swallows  ( Hirundo  rustica )  in  a  field  of  maize  near  Rhuthun  in  the  Vale  of  Clwyd  and  asks 
whether  this  is  a  new  phenomenon  and  whether  it  occurs  elsewhere  in  Wales.  At  19.30  on 
Sept.  9th  1996,  I  watched  a  flock  of  150-200  Swallows,  including  adults  feeding  recently 
fledged  young,  go  to  roost  in  a  4  ha  field  of  maize  on  the  edge  of  Newtown  in  Powys.  Visits 
on  the  10th,  1,6th  and  19th  showed  no  repeat  of  this  behaviour. 

This  was  not  a  site  which  had  been  used  in  recent  years  at  least,  as  the  field  had  been 
used  as  sheep  pasture  since  at  least  1988.  There  are  no  substantial  reed-beds  (phragmites )  in 
Montgomeryshire  and,  to  my  knowledge,  no  known  Swallow  roosts  in  the  vicinity  of 
Newtown. 

Iolo  Williams 


It  is  worth  drawing  attention  here  to  a  record  from  Kent  published  in  Birdwatch  53  for 
November  1996  (p.  53),  involving  an  estimated  500,000  Swallows  roosting  in  maize  fields 
at  Sandwich  Bay  on  Sept.  15th,  1996. 

(Ed.) 
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WELSH  BIRDS 


‘Welsh  Birds’  is  the  journal  of  the  Welsh  Ornithological  Society  and  is  published 
twice  annually,  in  June  and  December.  The  December  issue  is  primarily  devoted  to  the 
Welsh  Bird  Report  and  the  annual  Report  on  Bird  Ringing  in  Wales. 

Papers  for  Welsh  Birds  are  welcomed  by  the  Editor  on  any  aspect  of  Welsh 
ornithology.  The  Society  is  anxious  that  the  journal  should  accurately  reflect  present 
ornithological  activity  in  Wales.  Thus  we  hope  that  all  workers,  professional  or  amateur, 
with  results  of  bird  studies  in  Wales,  will  always  consider  publishing  information  about 
these  here.  All  papers  will  be  reviewed  by  the  Editor  and  an  independent  referee.  Authors 
should  follow  the  format  of  papers  published  in  the  journal  and  guidelines  for  authors  have 
been  drawn  up  and  are  available  from  the  Editor  (address  inside  front  cover).  Papers  are 
accepted  and  published  in  either  Welsh  or  English.  Papers  in  Welsh  should  be  supplied  with 
captions  to  tables  and  figures  in  both  Welsh  and  English  and  with  an  English  summary.  This 
follows  standard  international  practice. 

Short  notes  on  interesting  or  unusual  features  of  behaviour  recorded  in  Wales  are  also 
welcome.  An  accumulation  of  such  items  is  of  considerable  value.  Notes  should  be  short  and 
succinct,  ideally  of  not  more  than  half  a  page  in  length.  Notes  may  also  be  submitted  in 
either  Welsh  or  English. 

This  issue  is  numbered  5  of  Volume  1 .  We  have  decided  to  let  each  volume  comprise 
at  least  6  issues,  to  make  more  satisfactory  volumes  for  binding,  if  readers  so  desire. 


